Owners Workshop Manual 
for BMW 3-Series 


Models covered 


BMW 3-Series Saloon (E90) & Touring (E91) with 4- and 6-cylinder engines 
318i, 320i, 325i and 330i petrol and 318d, 320d, 325d and 330d diesel 


Petrol: 2.0 litre (1995cc), 2.5 litre (2497cc) & 3.0 litre (2996cc) 
Turbo-Diesel: 2.0 litre (1995cc) & 3.0 litre (2993cc) 
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The BMW 3-Series range covered by this 
manual was introduced in January 2005 and 
was available with a choice of 2.0 litre (1995 cc), 
2.5 litre (2497 cc) and 3.0 litre (2996 cc) DOHC 
petrol engines, and 2.0 litre (1995 cc) or 3.0 litre 
(2993 cc) diesel engines. In September 2007 a 
new range of efficient diesel engines were 
introduced. Saloon (E90) and Tourer (E91) 
models are covered by this manual. 


All engines are derived from the well-proven 
engines which have appeared in many BMW 
vehicles. The engines covered by this manual 
are of four- and six-cylinder double-overhead 
camshaft design, mounted longitudinally with 
the transmission mounted on its rear. Both 
manual and automatic transmissions are 
available. 

All models have fully-independent front and 


rear suspension, with anti-roll bars fitted to 
the front and rear. 

A wide range of standard and optional 
equipment is available within the BMW 
3-Series range to suit most tastes, including 
central locking, electric windows, air 
conditioning, an electric sunroof, an dynamic 
stability control, and numerous airbags. 

Provided that regular servicing is carried 
out in accordance with the manufacturer's 
recommendations, the BMW should prove 
reliable and very economical. The engine 
compartment is well-designed, and most 
of the items requiring frequent attention are 
easily accessible. 


BMW 3-Series manual 


The aim of this manual is to help you get 
the best value from your vehicle. It can do 
so in several ways. It can help you decide 
what work must be done (even should you 
choose to get it done by a garage). It will also 
provide information on routine maintenance 
and servicing, and give a logical course of 
action and diagnosis when random faults 
occur. However, it is hoped that you will use 
the manual by tackling the work yourself. 
On simpler jobs it may even be quicker than 
booking the car into a garage and going there 
twice, to leave and collect it. Perhaps most 
important, a lot of money can be saved by 
avoiding the costs a garage must charge to 
cover its labour and overheads. 

The manual has drawings and descriptions 
to show the function of the various components 
so that their layout can be understood. Tasks 
are described and photographed in a clear 
step-by-step sequence. 

References to the ‘left’ and ‘right’ of the 
vehicle are in the sense of a person in the 
driver's seat facing forward. 
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Working on your car can be dangerous. 
This page shows just some of the potential 
risks and hazards, with the aim of creating a 
safety-conscious attitude. 


General hazards 
Scalding 


* Don't remove the radiator or expansion 
tank cap while the engine is hot. 

* Engine oil, automatic transmission fluid or 
power steering fluid may also be dangerously 
hot if the engine has recently been running. 


Burning 


* Beware of burns from the exhaust system 
and from any part of the engine. Brake discs 
and drums can also be extremely hot 
immediately after use. 


Crushing 


always 
supplement the 
jack with axle 
stands, or use 
drive-on 
ramps. 

Never 
venture 
under a car which 

is only supported by a jack. 

* Take care if loosening or tightening high- 
torque nuts when the vehicle is on stands. 
Initial loosening and final tightening should be 
done with the wheels on the ground. 

Fire 

* Fuel is highly flammable; fuel vapour is 
explosive. 

* Don't let fuel spill onto a hot engine. 

* Do not smoke or allow naked lights 
(including pilot lights) anywhere near a 
vehicle being worked on. Also beware of 
creating sparks 

(electrically or by use of tools). 

* Fuel vapour is heavier than air, so don't 
work on the fuel system with the vehicle over 
an inspection pit. 

. FEE cause of fire i is an electrical 


repairing or modifying the vehicle wiring. 
* Keep a fire extinguisher handy, of a type 
suitable for use on fuel and electrical fires. 


Electric shock 


et Do 
* Ignition HT Bi É 
voltage canbe YSW 
dangerous, 
especially to m 
people with heart 


problems or a 
pacemaker. Don't 
work on or near the 
ignition system with 
the engine running or 
the ignition switched on. 


* Mains voltage is also dangerous. Make 
sure that any mains-operated equipment is 
correctly earthed. Mains power points should 
be protected by a residual current device 
(RCD) circuit breaker. 


Fume or gas intoxication 


* Exhaust fumes are 
poisonous; they often 
contain carbon 
monoxide, which is 
rapidly fatal if inhaled. 
Never run the 
engine in a 

confined space 
such as a garage 
with the doors shut. 
* Fuel vapour is also 
poisonous, as are the vapours from some 
cleaning solvents and paint thinners. 


Poisonous or irritant substances 


* Avoid skin contact with battery acid and 
with any fuel, fluid or lubricant, especially 
antifreeze, brake hydraulic fluid and Diesel 
fuel. Don't syphon them by mouth. If such a 
substance is swallowed or gets into the eyes, 
seek medical advice. 

* Prolonged contact with used engine oil can 
cause skin cancer. Wear gloves or use a 
barrier cream if necessary. Change out of oil- 
soaked clothes and do not keep oily rags in 
your pocket. 

* Air conditioning refrigerant forms a 
poisonous gas if exposed to a naked flame 
(including a cigarette). It can also cause skin 
burns on contact. 


Asbestos 


* Asbestos dust can cause cancer if inhaled 
or swallowed. Asbestos may be found in 
gaskets and in brake and clutch linings. 
When dealing with such components it is 
safest to assume that they contain asbestos. 
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Remember... 


DO 
2 Do UM Pre POCION wine n power 


« (io wig: Govt or ine bane Ane 
* Do get someone to check periodically 
that all is well when working alone on the 
vehicle. 

* Do keep loose clothing and long hair well 
out of the way of moving mechanical parts. 
* Do remove rings, wristwatch etc, before 
working on the vehicle - especially the 
electrical system. 


* Do ensure that any lifting or jacking 
equipment has a safe working load rating 


adequate for the job. 


Safety First! o.s 
Special hazards 


Hydrofluoric acid 


* This extremely corrosive acid is formed 
when certain types of synthetic rubber, found 
in some O-rings, oil seals, fuel hoses etc, are 
exposed to temperatures above 400°C. The 
rubber changes into a charred or sticky 
substance containing the acid. Once formed, 
the acid remains dangerous for years. If it 
gets onto the skin, it may be necessary to 
amputate the limb concerned. 

* When dealing with a vehicle which has 
suffered a fire, or with components salvaged 
from such a vehicle, wear protective gloves 
and discard them after use. 


The battery 


* Batteries contain sulphuric acid, which 
attacks clothing, eyes and skin. Take care 
when topping-up or carrying the battery. 

* The hydrogen gas given off by the battery 
is highly explosive. Never cause a spark or 
allow a naked light nearby, Be careful when 
connecting and disconnecting battery 
chargers or jump leads. 


Air bags 


* Air bags can cause injury if they go off 
accidentally. Take care when removing the 
steering wheel and/or facia. Special storage 
instructions may apply. 


Diesel injection equipment 


* Diesel injection pumps supply fuel at very 
high pressure. Take care when working on 
the fuel injectors and fuel pipes. 


Warning: Never expose the hands, 

face or any other part of the body 

to injector spray; the fuel can 
penetrate the skin with potentially fatal 
results. 
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o6 Roadside repairs 


The following pages are intended to help in dealing with common roadside emergencies and breakdowns. You will find more 
detailed fault finding information at the back of the manual, and repair information in the main chapters. 


If your car won't start and If your car won't start even 
the starter motor doesn't though the starter motor 
turn turns as normal 


[] Ifit’s a model with automatic transmission, make sure the selector [] Is there fuel in the tank? 
is in P or N. L] Is there moisture on electrical components under the bonnet? 
[] Open the right-hand storage tray in the luggage compartment and Switch off the ignition, then wipe off any obvious dampness with 
make sure that the battery terminals are clean and tight. a dry cloth. Spray a water-repellent aerosol product (WD-40 or 
[] Switch on the headlights and try to start the engine. If the equivalent) on ignition and fuel system electrical connectors like 
headlights go very dim when you're trying to start, the battery is those shown in the photos. 
probably flat. Get out of trouble by jump starting (see next page) 
using a friend's car. 


Check the security of the throttle body Check the airflow meter wiring connector 
connector. with the ignition switched off. 


Check the security and condition of the 
battery terminals (located in the luggage 
compartment). 


Check that electrical connections are secure (with the ignition switched off) and spray them with 

a water dispersant spray like WD-40 if you suspect a problem due to damp. The plastic covers Check the glow plug control unit wiring 
on the engines either pull up from place, or are retained by easily visible bolts — check with the connector (diesel engines only — behind 
relevant part of Chapter 2. or under the oil filter housing). 


Jump starting 


When jump-starting a car using a booster 
battery, observe the following precautions: 


v 


Before connecting the booster battery, 
make sure that the ignition is switched 
off. 


Ensure that all electrical equipment 
(lights, heater, wipers, etc) is switched off. 


Take note of any special precautions 
printed on the battery case. 


Unclip the plastic cover from the jump- 
start terminal (+) on the right-hand side 
inner wing in the engine compartment, and 
connect the red jump lead to the terminal. 


Make sure that the booster battery is the 
same voltage as the discharged one in 
the vehicle. 


If the battery is being jump-started from 
the battery in another vehicle, the two 
vehicles MUST NOT TOUCH each other. 


Make sure that the transmission is in 
neutral (or PARK, in the case of automatic 
transmission). 


Connect the other end of the red lead to 
the positive (+) terminal of the booster 
battery. 
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"TUTTA Jump starting will get you out 


HINT of trouble, but you must correct 


whatever made the battery go 
flat in the first place. There are 
three possibilities: 
The battery has been drained by 
repeated attempts to start, or by 


leaving the lights on. 


The charging system is not working 
properly (alternator drivebelt slack 


or broken, alternator wiring fault or 
alternator itself faulty). 


The battery itself is at fault 
(electrolyte low, or battery worn out). 


Connect one end of the black jump lead 
to the negative (-) terminal of the booster 
battery. 


Connect the other end of the black jump 
lead to jump start negative terminal 
located on the right-hand inner wing in 
the engine compartment. 


5 come into contact with the cooling fan 


drivebelts or other moving parts on the 
engine. 


Start the engine, then with the engine 
running at fast idle speed, disconnect 
the jump leads in the reverse order of 
connection, ie, negative (black) lead first. 
Securely refit the plastic cover to the 
jump start positive terminal. 


%, 


os Roadside repairs 


Wheel changing 


All models covered by this manual are 
equipped with Run-flat tyres. In the event of a 
puncture, the structure and construction of the 
tyre, allows the vehicle to be driven deflated at 
a maximum speed of 50 mph. 

The maximum distance to be covered with 
a deflated tyre is: 


Towin 


Low load (1 to 2 people without luggage) 
150 miles 

Moderate load (2 people with luggage, 
4 people without luggage) 
90 miles 

Full load (4 or more people with luggage) 
30 miles 


Due to the standard fitment of Run-flat tyres, 
no spare wheel or vehicle jack is provided. 


When all else fails, you may find yourself 
having to get a tow home - or of course you 
may be helping somebody else. Long-distance 
recovery should only be done by a garage or 
breakdown service. For shorter distances, DIY 
towing using another car is easy enough, but 
observe the following points: 


[]Use a proper tow-rope - they are not 
expensive. The vehicle being towed must 
display an ON TOW sign in its rear window. 
(Always turn the ignition key to the ‘On’ 
position when the vehicle is being towed, 
so that the steering lock is released, and 
the direction indicator and brake lights 
work. 

[]Only attach the tow-rope to the towing 
eyes provided. The towing eye is supplied as 
part of the tool kit which is fitted in the base 
of the right-hand storage area in the luggage 
compartment. To fit the eye, press-in the 
upper corners of the access cover from the 
front/rear bumper (as applicable). Screw the 
eye into position and tighten it securely (see 
illustration). 

Cl Before being towed, release the handbrake 
and select neutral on the transmission. 


ClOn models with automatic transmission, 
set the selector lever to position N. Maximum 
towing speed is 43 mph, and maximum 
distance is 90 miles 

C Note that greater-than-usual pedal pressure 
will be required to operate the brakes, since 
the vacuum servo unit is only operational with 
the engine running. 

" ]Greater-than-usual steering effort will also 
be required. 

(|The driver of the car being towed must 
keep the tow-rope taut at all times to avoid 
snatching. 

Cl Make sure that both drivers know the route 
before setting off. 

[.]Only drive at moderate speeds and keep the 
distance towed to a minimum. Drive smoothly 
and allow plenty of time for slowing down at 
junctions. 
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identifying leaks 


Puddles on the garage floor or drive, or Warning: Most automotive oils Th il of a Bud Mak 
obvious wetness under the bonnet or and fluids are poisonous. Wash HAYNES 9» woe or 2 See 


underneath the car, suggest a leak that needs them off skin, and change out HINT from the car may provide a 


investigating. It can sometimes be difficult to of contaminated clothing, clue to what's leaking. Some 
decide where the leak is coming from, without delay. fluids are distinctively coloured. 
especially if the engine bay is very dirty It may help to clean the car carefully 
already. Leaking oil or fluid can also be blown and to park it over some clean paper 
rearwards by the passage of air under the car, overnight as an aid to locating the 
giving a false impression of where the source of the leak. 


i Remember that some leaks may only 
a occur while the engine is running. 


Sump oil Oil from filter Gearbox oil 


Engine oil may leak from the drain plug... ...Or from the base of the oil filter. Gearbox oil can leak from the seals at the 
inboard ends of the driveshafts. 


Antifreeze Brake fluid Power steering fluid 


Leaking antifreeze often leaves a crystalline A leak occurring at a wheel is almost 


Power steering fluid may leak from the pipe 
deposit like this. certainly brake fluid. connectors on the steering rack. 
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o-10 Weekly checks 
Introduction 


There are some very simple checks which 
need only take a few minutes to carry out, but 
which could save you a lot of inconvenience 
and expense. 

These Weekly checks require no great skill or 
special tools, and the small amount of time 
they take to perform could prove to be very 
well spent, for example: 


[]Keeping an eye on tyre condition and 
pressures, will not only help to stop them 
wearing out prematurely, but could also save 
your life. 

L]Many breakdowns are caused by electrical 
problems. Battery-related faults are particularly 
common, and a quick check on a regular basis 
will often prevent the majority of these. 


Underbonnet check points 


Clif your car develops a brake fluid leak, the 
first time you might know about it is when your 
brakes don't work properly. Checking the level 
regularly will give advance warning of this kind 
of problem. 

Cif the oil or coolant levels run low, the cost 
of repairing any engine damage will be far 
greater than fixing the leak, for example. 


« 2.0 litre petrol 
(N46) engine 


A Engine oil filler cap 
B Coolant expansion tank 


C Brake and clutch fluid 
reservoir (under the plastic 
cover) 


D Screenwasher fluid 
reservoir 


E Power steering fluid 
reservoir 


2.0 litre diesel 
(M47T2) 
engine 


A Engine oil level dipstick 
B Engine oil filler cap 
C Coolant expansion tank 


D Brake and clutch fluid 
reservoir (under the plastic 
cover) 

E Screenwasher fluid 
reservoir 

F Power steering fluid 
reservoir 
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Engine oil level 


Before you start 

v Make sure that the car is on level ground. 
v/ Check the oil level before the car is driven, 
or at least 5 minutes after the engine has been 
switched off. 


HAYNES If the oil is checked 
HİNT immediately after driving the 


The correct oil 

Modern engines place great demands on their 
oil. It is very important that the correct oil for 
your car is used (see Lubricants and fluids). 


Car care 

@ if you have to add oil frequently, you should 
check whether you have any oil leaks. Remove 
the engine undershield, place some clean 
paper under the car overnight, and check for 
stains in the morning. If there are no leaks, 
the engine may be burning oil, or the oil may 
only be leaking when the engine is running. 
Note that petrol models, and 4-cylinder diesel 
engines from 09/2007, do not have a traditional 
oil level dipstick. Instead the level is shown on 
the instrument cluster. On other engines, the oil 
level is checked using a traditional dipstick. 


Models without a dipstick 


€ Start the engine, lightly push the button on 
the indicator stalk up or down until the word OIL 
is shown in the instrument cluster display. Press 
the button on the end of the indicator stalk and 
the oil level will be displayed. If necessary, stop 
the engine and add engine oil until the level 
is correct. Refer to the owners handbook for 
details of the electronic oil level monitor. 


Models with a dipstick 


€ Always maintain the level between the 
upper and lower dipstick marks, shown in 
photo 3. If the level is too low, severe engine 


The dipstick top is often brightly-coloured 
for easy identification (see Underbonnet 
check points for exact location). Withdraw 
the dipstick. 


Note the oil level on the end of the 
dipstick, which should be between the 
upper maximum mark (1) and lower 

minimum mark (2). Approximately 1.0 litre of 

oil will raise the level from the lower mark to 
the upper mark. 


« 2.0 litre diesel 
(N47) engine 


A Engine oil level dipstick 
B Engine oil filler cap 

C Coolant expansion tank 
D Brake and clutch fluid 


reservoir (under the plastic 
cover) 


E Screenwasher fluid 
reservoir 


damage may occur. Oil seal failure may result 
if the engine is overfilled by adding too much 
oil. 


Using a clean rag or paper towel remove 
all oil from the dipstick. Insert the clean 
dipstick into the tube as far as it will go, 
then withdraw it again. 


Oil is added through the filler cap. 

Unscrew the cap and top-up the level; 

a funnel may help to reduce spillage. 
Add the oil slowly, checking the level on the 
dipstick often. Don't overfill (see Car care). 


0o12 Weekly checks 
Coolant level 


A 


Warning: Do not attempt to 
remove the expansion tank 
pressure cap when the engine is 
hot, as there is a very great risk 
of scalding. Do not leave open 
containers of coolant about, as it 
is poisonous. 


1 The coolant expansion tank incorporates 
a float device which indicates the level of 
coolant. When the upper end of the float 
protrudes no more than 20 mm above the filler 
neck, the level is correct. See the information on 
the expansion tank adjacent to the filler neck. 


Car Care 


€ With a sealed-type cooling system, adding 
coolant should not be necessary on a regular 
basis. If frequent topping-up is required, it is 
likely there is a leak. Check the radiator, all 
hoses and joint faces for signs of staining or 
wetness, and rectify as necessary. 


If topping-up is necessary, wait until 

the engine is cold. Slowly unscrew 

the expansion tank cap, to release any 
pressure present in the cooling system, and 
remove it. 


Brake and clutch fluid level 


Warning: 

* Brake fluid can harm your eyes 
and damage painted surfaces, 
so use extreme caution when 
handling and pouring it. 

* Do not use fluid that has been 
standing open for some time, as 
it absorbs moisture from the air, 
which can cause a dangerous loss 
of braking effectiveness. 


AN 


The fluid level in the reservoir 
will drop slightly as the brake 
pads wear down, but the 
fluid level must never be 
allowed to drop below the 
MIN mark. 


HAYNES 


HiNT 


Before you start 
v Make sure that the car is on level ground. 


Safety first! 


@ If the reservoir requires repeated topping-up 
this is an indication of a fluid leak somewhere 
in the system, which should be investigated 
immediately. 

€ if a leak is suspected, the car should not 
be driven until the braking system has been 
checked. Never take any risks where brakes 
are concerned 


Release the three clips and remove the 
lid from the driver's side lower pollen filter 
housing. The MAX and MIN marks are 
indicated on the side of the reservoir. 


Unscrew the reservoir cap and carefully 

lift it out of position, taking care not to 

damage the level switch float. Inspect 
the reservoir, if the fluid is dirty the hydraulic 
system should be drained and refilled (see 
Chapter 1A or 1B). 


@ it is important that antifreeze is used in the 
cooling system all year round, not just during 
the winter months. Don't top up with water 
alone, as the antifreeze will become diluted. 


»" 


Add a mixture of water and antifreeze to the 
expansion tank until the level of the coolant 
is just below the Kalt/Cold mark on the 

expansion tank, or until the top of the indicator 

float protrudes no more than 20 mm above the 
filler neck. Refit the cap and tighten it securely. 


If topping-up is necessary, first wipe clean 
the area around the filler cap to prevent 
dirt entering the hydraulic system. 


Carefully add fluid, taking care not to spill 

it onto the surrounding components. Use 

only the specified fluid; mixing different 
types can cause damage to the system. After 
topping-up to the correct level, securely refit 
the cap and wipe off any spilt fluid. 
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Power steering fluid level 


v Park the car on level ground. 
v Set the steering wheel straight-ahead. 
v The engine should be turned off. 


dipstick from the reservoir. 


Electrical systems 


y Check all external lights and the horn. Refer 
to the appropriate Sections of Chapter 12 for 
details if any of the circuits are found to be 
inoperative. 


If a single indicator light, stop-light or 

headlight has failed, it is likely that a bulb 

has blown and will need to be renewed. 
Refer to Chapter 12 for details. If both 
stop-lights have failed, it is possible that the 
switch has failed (see Chapter 9). 


The reservoir is located near the front of the engine compartment 
(see Underbonnet check points for exact location). Wipe clean the 
area around the reservoir filler neck and unscrew the filler cap/ 


For the check to be accurate, 
the steering must not be 


HAYNES 


HiNT 


turned once the engine has 
been stopped. 


ai D 


Safety first! 

€ The need for frequent topping-up indicates 
a leak, which should be investigated 
immediately. 


Insert the dipstick into the reservoir (without screwing on the cap), 
then remove it. The fluid level should be between MIN and MAX. 
When topping-up, use the specified type of fluid and do not overfill 


the reservoir. When the level is correct, securely refit the cap. 


v Visually check all accessible wiring 
connectors, harnesses and retaining clips for 
security, and for signs of chafing or damage. 


If more than one indicator light or tail 

light has failed check that a fuse has not 

blown or that there is a fault in the circuit 
(see Chapter 12). The fuses are located in 
the fusebox in the passenger side glovebox. 
Details of the circuits protected by the fuses 
are shown on the card in the fusebox. Open 
the glovebox, rotate the fasteners 90° anti- 
clockwise and remove the fusebox cover from 
the front of the glovebox. 


PINs If you need to check your 
brake lights and indicators 

HINT unaided, back up to a wall or 
door and operate the 

lights. The reflected light should show if 
they are working properly. 


To renew a blown fuse, simply pull it out 

using the tweezers clipped to the fusebox, 

and fit a new fuse of the correct rating 
(see Chapter 12). If the fuse blows again, it is 
important that you find out why - a complete 
checking procedure is given in Chapter 12. 
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Tyre condition and pressure 


It is very important that tyres are in good 
condition, and at the correct pressure - having 
a tyre failure at any speed is highly dangerous. 
Tyre wear is influenced by driving style - harsh 
braking and acceleration, or fast cornering, 
will all produce more rapid tyre wear. As a 
general rule, the front tyres wear out faster 
than the rears. Interchanging the tyres from 
front to rear ("rotating" the tyres) may result in 
more even wear. However, if this is 


completely effective, you may have the 
expense of replacing all four tyres at once! 

Remove any nails or stones embedded in the 
tread before they penetrate the tyre to cause 
deflation. If removal of a nail does reveal that 


Tread Depth - visual check 


The original tyres have tread wear safety 
bands (B), which will appear when the tread 
depth reaches approximately 1.6 mm. The 
band positions are indicated by a triangular 
mark on the tyre sidewall (A). 


the tyre has been punctured, refit the nail so 
that its point of penetration is marked. Then 
immediately change the wheel, and have the 
tyre repaired by a tyre dealer. 

Regularly check the tyres for damage in the 
form of cuts or bulges, especially in the 
sidewalls. Periodically remove the wheels, 
and clean any dirt or mud from the inside and 
outside surfaces. Examine the wheel rims for 
signs of rusting, corrosion or other damage. 
Light alloy wheels are easily damaged by 
*kerbing" whilst parking; steel wheels may 
also become dented or buckled. A new wheel 
is very often the only way to overcome severe 
damage. 


Tread Depth - manual check 

Alternatively, tread wear can be 
monitored with a simple, inexpensive device 
known as a tread depth indicator gauge. 


Tyre tread wear patterns 


Shoulder Wear 


Underinflation (wear on both sides) 
Under-inflation will cause overheating of the 
tyre, because the tyre will flex too much, and 
the tread will not sit correctly on the road 
surface. This will cause a loss of grip and 
excessive wear, not to mention the danger of 
sudden tyre failure due to heat build-up. 
Check and adjust pressures 

Incorrect wheel camber (wear on one side) 
Repair or renew suspension parts 

Hard cornering 

Reduce speed! 


Centre Wear 


Overinflation 

Over-inflation will cause rapid wear of the 
centre part of the tyre tread, coupled with 
reduced grip, harsher ride, and the danger of 
shock damage occurring in the tyre casing. 
Check and adjust pressures 


If you sometimes have to inflate your car's 
tyres to the higher pressures specified for 
maximum load or sustained high speed, don't 
forget to reduce the pressures to normal 
afterwards. 


New tyres should be balanced when they are 
fitted, but it may become necessary to re- 
balance them as they wear, or if the balance 
weights fitted to the wheel rim should fall off. 
Unbalanced tyres will wear more quickly, as 
will the steering and suspension components. 
Wheel imbalance is normally signified by 
vibration, particularly at a certain speed 
(typically around 50 mph). If this vibration is 
felt only through the steering, then it is likely 
that just the front wheels need balancing. If, 
however, the vibration is felt through the 
whole car, the rear wheels could be out of 
balance. Wheel balancing should be carried 
out by a tyre dealer or garage. 


Tyre Pressure Check 


Check the tyre pressures regularly with 
the tyres cold. Do not adjust the tyre 
pressures immediately after the vehicle has 
been used, or an inaccurate setting will result. 


Uneven Wear 


Front tyres may wear unevenly as a result of 
wheel misalignment. Most tyre dealers and 
garages can check and adjust the wheel 
alignment (or "tracking") for a modest charge. 
Incorrect camber or castor 

Repair or renew suspension parts 
Malfunctioning suspension 

Repair or renew suspension parts 
Unbalanced wheel 

Balance tyres 

Incorrect toe setting 

Adjust front wheel alignment 

Note: The feathered edge of the tread which 
typifies toe wear is best checked by feel. 


Battery 


Caution: Before carrying out any work on 
the vehicle battery, read the precautions 
given in 'Safety first!' at the start of this 
manual. 

v Make sure that the battery tray is in 
good condition, and that the clamp is tight. 
Corrosion on the tray, retaining clamp and the 
battery itself can be removed with a solution 
of water and baking soda. Thoroughly rinse 


The battery is located in the right-hand 
rear corner of the luggage compartment. 


all cleaned areas with water. Any metal parts 
damaged by corrosion should be covered with 
a zinc-based primer, then painted. 

v' Periodically (approximately every three 
months), check the charge condition of the 
battery as described in Chapter 5A. 

v If the battery is flat, and you need to jump 
start your vehicle, see Roadside Repairs. 


On Saloon models, release the clip and 
open the right-hand storage tray. 


Weekly checks oe1s 


HAYNES ; 


Battery corrosion can be kept to 
a minimum by applying a layer of 
petroleum jelly to the clamps and 


On Touring models, lift out the luggage 

compartment floor, rotate the fastener 90* 

anti-clockwise, and remove the right-hand 

side luggage compartment panel, then 
rotate the fasteners anti-clockwise and lift out 
the storage tray. 


Check the tightness of battery clamps 

to ensure good electrical connections. 

You should not be able to move them. 
Also check each cable for cracks and frayed 
conductors. 


If corrosion (white, fluffy deposits) is 


evident, remove the cables from the 


battery terminals, clean them with a small 


wire brush, then refit them. Automotive stores 


sell a tool for cleaning the battery post . . . 


6 ...àas well as the battery cable clamps 


o-16 Weekly checks 
Screenwasher fluid level* 


* On models with a headlight washer system, also prevent the washer system freezing in Caution: On no account use coolant 
the screenwasher is also used to clean the cold weather — which is when you are likely to antifreeze in the washer system - this 
headlights. need it most. Don't top-up using plain water could discolour or damage paintwork. 

€ Screenwash additives not only keep the as the screenwash will become too diluted, 

windscreen clean during foul weather, they — and will freeze during cold weather. 


M 
1 The screenwasher fluid reservoir is located at the right-hand side. Unclip the cap. When topping-up, add a screenwash additive in 
the quantities recommended by the manufacturer. 


Wiper blades 


Check the condition of the wiper blades; if they are cracked or show any signs of deterioration, or if the glass swept area is smeared, renew them. 
Wiper blades should be renewed annually. 


To remove a wiper blade, pull the arm 2 ... and remove the plastic cover. Rotate the blade 90° and disengage it 
away from the screen until it locks. from the arm. 
Release the clip (arrowed) . . . 
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Lubricants and fluids 


Engine 
csi sto LL PCR ACCIPI SEEN T TE RSSORE COT Y BMW Long-life 01 or 04. SAE OW-40 or SAE 5W-30 
(fully synthetic) 


Diesel engines: 


Except N47 and N57 engines (from approx. 09/2007-on).. © BMW Long-life 01 or 04. SAE OW-40 or SAE 5W-30 (fully 
synthetic). The lower viscosity oil is recommended in countries 
where the outside temperature frequently falls below -20° C 


N47 and N57 engines (from approx 09/2007)........... BMW Long-life 04. Note: This oil is specifically designed for 
engines with a particulate filter. SAE OW-40 or SAE 5W-30 
(fully synthetic) 


IR ILLU LEITET oka enya EETERE TT E TT TREE Long-life ethylene glycol based antifreeze* 
Manual transmission 
With yellow or green label adjacent to the filler plug ....... BMW Lifetime transmission oil MTF-LT-2 
With blue label adjacent to the filler plug (from 03/2007).... BMW Lifetime transmission oil MTF-LT-3 
Automatic transmission ....................0..04.. BMW Lifetime transmission oil* 
Ce Tt RS OR CE NTENQ SS UE SAE 75W/90 EP* 
Braun SVU eao isk SOE as Re SIR Ra es Hydraulic fluid to DOT 4 
POWOFBIGBIIB. oce 55s ere aan ore aye ws O E ET No information available* 


* Refer to your BMW dealer for brand name and type recommendations 


Tyre pressures 


The tyre pressures are given on a label affixed to the driver’s door aperture. 
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Chapter 1 Part A: 


1Ae1 


Routine maintenance and servicing — 


petrol models 


Contents Section number 
P dis IER RTT TCR ECT TILES TETTE ILU 8 
Auxiliary drivebelt check and renewal ............ leere 11 
polito. Ql WKERRERDTIQUURMTULTITTENTDNMCUSIM 10 
P sss N I L 6 Sei pi Gra bcos wie Sa ENEA E N A oe neta 13 
FIORI RIO 650. s,s EEEIEI VERAS wieia’a’y wie O E 5 
bie acd c AL AREE TETTE E E S E N EERE ED En 12 
IntroguoHl onc. ucro Ce EIESIERIENSAYANONUSS SER ES VIRTU IR 1 


Degrees of difficulty 


EN 


SS 
N 


Easy, suitable for 
novice with little 
experience 


Fairly easy, suitable 
for beginner with 
some experience 


A 
S 
ES 


Fairly difficult, 
suitable for competent 
DIY mechanic 


Section number 
OW SON Lure rim enia ora a rc UNMSIEROTRETRNGRETER ORE 3 
Roar Drake SE VICO oon ne ttr elena ibis aT PISO asain aise oct 6 
Regula ran ÓnBH OB. Lees EINST pon Unete SRNR ape ORTUS £96 2 
Resetting the service interval display (CBS). ............. Lies. 4 
Spark plage TODEWSL.. oo ce ae ein ewe are V ORI CIR OA PERSE das V3 9 
WOR UICIS Oop reru y Irae €x nip re Te X TR SERO ETE DES RT OTs 7 


Very difficult, 
suitable for expert 
DIY or professional 


ES Difficult, suitable 
X | for experienced DIY 
N mechanic 


N 
N 
x 


N 
X 
X 


14.2 Servicing specifications — petrol models 


Lubricants and fluids 
Refer to Weekly checks 
Capacities 
Engine oil (including filter) 
PE irescite om Se oe, eee T 4.25 litres 
GXOVIIDOAr INFO ecco lec mv Ev2Se Kane qr y o3 ver na 6.5 litres 
Cooling system 
4-cylinder engines: 
PMMA TEIN, .,...- co E OEO its aisle Kio A 6)6 abies ng 7.2 litres 
Automatic transmission. vU PTT TI ICV.veeewse. 8.0 litres 
DOREM IDIDDUIB T T cie iti m ER SEUERS € SLT SAIS Ph rs 8.4 litres 
Transmission 
Manual transmission (approximate) ......... esee n RA 1.4 litres 
Automatic transmission (approximate)... .......6.5.0 02 eee e 3.0 litres 
Final drive unit 
All models (approximate): 
AU Uc d AO On TOU OE OS Ee Pict 1.1 litres 
AL Alta i OR Y PRETERITO TOO ER ET OTA. 1.7 litres 
Fuel tank 
All madals (APDIOXIfialB) 5555055 5:2 V INR ELS 0 VaTa ga E o alan 63 litres 
Cooling system 
Antifreeze mixture: 
BÜSG APT OBEB . eue rrr ur EE ENS e Eee EE v e x YS ee Protection down to -30°C 
Note: Refer to antifreeze manufacturer for latest recommendations. 
Ignition system 
Spark plugs: 
AVION engli6-. 5c x. 0 0 3c ose EISE EE xS» nth vs NGK IZFR6H11 or Bosch FR7KPP332 
6-cylinder engine: 
BAG OOOO an. « ia: E, IE Mim RIND 56 RO RAE AME NGK ILZFR6D11 or Bosch FR7NPP332 
From 03/2007 os i sissies see cree AN ECT aM rare UE IE NGK PLZFR6A11S or Bosch FR7NPP332 
SHEE pug electrode gap. 5... «0m. n0 RIEN RESTE SEERRR a he rtt mt Not adjustable 
Brakes 
Brake pad friction material minimum thickness. .......... sees 2.0 mm 
Handbrake shoe friction material minimum thickness .............. 1.5 mm 
Note: The wear warning symbol will illuminate when the pad wears down to 3.7 mm thick. 
Torque wrench settings Nm Ibf ft 
Cylinder plock coolant drain plug... m IR 25 18 
Enaine DIETO GOVEI sissies ase ave y eR EX YR IRL nim mnm 25 18 
Engine sump oil drain plug: 
NIE Seeovneerfreconissee o treuPi EET keen « 25 18 
D VT AHR IEEE YS EVE ES RESTE VW QUE TAN Oe E SEDES 35 26 
it UL LN CERTE SYN NE TID C RC ORE EEZTLESEEET 60 44 
os ctl NS TT A E A AREE TIEAI UNI ER ERE SEE TE 120 89 
Spark plugs: 
au eco CETTE RET TRIS EXTR TTT TNEETILTILIDT 23 17 
AM DS St Sekt Ane ee ch oo ee ETEEERERTETETT 30 22 


Maintenance schedule - petrol models 1-3 


The service intervals are tailored according 
to the operating conditions, driving style, 
time elapsed and mileage covered, instead 
of set distance/time limits. These factors are 
taken into account, and the maintenance 
requirements are calculated by the vehicles 
on-board systems, then a symbol representing 
the item requiring attention is displayed in 
the instrument cluster. The urgency of the 


attention is indicated by a colour-coding 
System — green, yellow or red. Consequently, 
the intervals listed below are guidelines, 
starting values/interval forecasts, or our 
recommendations. For more details, refer 
to the Owners Handbook supplied with the 
vehicle. 

When the vehicle is new, it should be 
serviced by a dealer service department (or 


other workshop recognised by the vehicle 
manufacturer as providing the same standard 
of service) in order to preserve the warranty. 
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144 Component location — petrol models 


Underbonnet view of a 4-cylinder model 
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Engine oil filler cap 

Oil filter cover 

Brake and clutch fluid 
reservoir (under cover) 
Air cleaner housing 
Coolant expansion tank 
Washer fluid reservoir 
Pollen filter cover 
Engine electrical box 
(under cover) 

Tension braces 

Power steering fluid 
reservoir 


Engine oil filler cap 

Oil filter cover 

Brake and clutch fluid 
reservoir (under cover) 
Air cleaner housing 
Coolant expansion tank 
Washer fluid reservoir 
Pollen filter cover 
Engine electrical box 
(under cover) 

Tension braces 

Power steering fluid 
reservoir 
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Engine oil (sump) drain 
plug 

Catalytic converters 
Control arm 

Tension strut 

Steering track rod 
Anti-roll bar 
Reinforcement frame 
Steering rack 

Oil level sensor 


Fuel tank 
Exhaust tail box 
Final drive unit 
Driveshaft 
Handbrake cable 
Camber arm 
Trailing arm 


Component location — petrol models 14.5 


Front underbody view 


14e. Maintenance procedures - petrol models 


1 Introduction 


General information 


1 This Chapter is designed to help the home 
mechanic maintain his/her vehicle for safety, 
economy, long life and peak performance. 

2 The Chapter contains a master maintenance 
schedule, followed by Sections dealing 
specifically with each task in the schedule. 
Visual checks, adjustments, component renewal 
and other helpful items are included. Refer to 
the accompanying illustrations of the engine 
compartment and the underside of the vehicle 
for the locations of the various components. 

3 Servicing your vehicle in accordance with 
the service indicator display and the following 
Sections will provide a planned maintenance 
programme, which should result in a long and 
reliable service life. This is a comprehensive 
plan, so maintaining some items but not 
others at the specified service intervals will 
not produce the same results. 

4 As you service your vehicle, you will 
discover that many of the procedures can — 
and should — be grouped together, because 
of the particular procedure being performed, 
or because of the proximity of two otherwise- 
unrelated components to one another. For 
example, if the vehicle is raised for any reason, 
the exhaust can be inspected at the same time 
as the suspension and steering components. 
5 The first step in this maintenance 
programme is to prepare yourself before the 
actual work begins. Read through all the 


Sections relevant to the work to be carried out, 
then make a list and gather all the parts and 
tools required. If a problem is encountered, 
seek advice from a parts specialist, or a dealer 
service department. 


Remote control battery 


6 The remote control battery is recharged 
every time the key is inserted into the 
ignition switch. Battery renewal is therefore 
not necessary. Should the battery fail, the 
complete key will require renewing. Refer to a 
BMW dealer or specialist. 


2 Regular maintenance 


1 !f, from the time the vehicle is new, the 
routine maintenance schedule is followed 
closely, and frequent checks are made of fluid 
levels and high-wear items, as suggested 
throughout this manual, the engine will be kept 
in relatively good running condition, and the 
need for additional work will be minimised. 

2 It is possible that there will be times when 
the engine is running poorly due to the lack 
of regular maintenance. This is even more 
likely if a used vehicle, which has not received 
regular and frequent maintenance checks, is 
purchased. In such cases, additional work 
may need to be carried out, outside of the 
regular maintenance intervals. 

3 If engine wear is suspected, a compression 
test (refer to the relevant Part of Chapter 2) 
will provide valuable information regarding 
the overall performance of the main internal 


components. Such a test can be used as a 
basis to decide on the extent of the work to 
be carried out. If, for example, a compression 
test indicates serious internal engine wear, 
conventional maintenance as described 
in this Chapter will not greatly improve the 
performance of the engine, and may prove a 
waste of time and money, unless extensive 
overhaul work is carried out first. 

4 The following series of operations are those 
most often required to improve the performance 
of a generally poor-running engine: 


Primary operations 


a) Clean, inspect and test the battery (See 
‘Weekly checks’). 
b) Check all the engine-related fluids (See 
‘Weekly checks’). 
c) Check the condition and tension of the 
auxiliary drivebelt (Section 11). 
d) Renew the spark plugs (Section 9). 
e) Check the condition of the air filter, and 
renew if necessary (Section 8). 
f) Check the fuel filter (Section 12). 
g) Check the condition of all hoses, and 
check for fluid leaks (Section 7). 
5 If the above operations do not prove fully 
effective, carry out the following secondary 
operations: 


Secondary operations 


All items listed under Primary operations, plus 
the following: 
a) Check the charging system (see Chap- 
ter 5A). 
b) Check the ignition system (see Chap- 
ter 5B). 
c) Check the fuel system (see Chapter 4A). 


Every 15 000 miles or 2 years, whichever comes first 


1 The oil service is made up of 5 elements: 
Engine oil and filter change, handbrake check, 
pollen filter renewal, air filter element renewal 


3.3 Rotate the fastener and open the sump 
plug access flap 


and spark plug change. The handbrake check 
and pollen filter renewal should be carried 
out every time the engine oil and filter are 
changed, whilst the air filter element and spark 
plugs should be renewed at every 3rd engine 
oil and filter change (note that on vehicles 
manufactured before 03/2007, the spark plugs 
should be renewed after a maximum of 60 000 
miles). Refer to Section 8 for air filter renewal 
and Section 9 for spark plug renewal. 


Engine oil and filter change 


2 Frequent oil and filter changes are the most 
important preventative maintenance work 
which can be undertaken by the DIY owner. 
As engine oil ages, it becomes diluted and 
contaminated, which leads to premature 
engine wear. 

3 Before starting this procedure, gather 
together all the necessary tools and materials. 
Also make sure you have plenty of clean rags 
and newspapers handy, to mop-up any spills. 
Ideally, the engine oil should be warm, as it 
will drain better, and more built-up sludge will 


be removed with it. Take care, however, not to 
touch the exhaust or any other hot parts of the 
engine when working under the car. To avoid 
any possibility of scalding, and to protect 
yourself from possible skin irritants and other 
harmful contaminants in used engine oils, 
it is advisable to wear gloves. Access to the 
underside of the car will be improved if it can 
be raised on a lift, driven onto ramps, or jacked 
up and supported on axle stands (see Jacking 
and vehicle support). Whichever method is 
chosen, make sure the car remains level, or if 
it is at an angle, so that the drain plug is at the 
lowest point. Access to the sump plug is via a 
removable flap in the plate (see illustration). 
4 Working in the engine compartment, locate 
the oil filter housing on the left-hand side of 
the engine, in front of the intake manifold. 

5 Place a wad of rag around the bottom of 
the housing to absorb any spilt oil. 

6 Using a special oil filter removal tool or 
Socket, unscrew and remove the cover 
complete with the filter cartridge. On 4-cylinder 
engines it is possible to remove the engine 
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3.6a Unscrew the oil filter cover with a 
filter removal tool . . . 


3.10 Slide the new filter element past the 
O-rings into the filter cover 


cover front mounting bolt and unscrew the 
cover using a strap wench (see illustrations). 
The oil will drain from the housing back into 
the sump as the cover is removed. 

7 Pull the old filter element from the cover, 
and remove the O-rings from the cover. 

8 Using a clean rag, wipe the mating faces of 
the housing and cover. 

9 Fit new O-rings to the cover (see illus- 
tration). New O-rings are normally supplied 
with the new filter - check with your parts 
supplier. 

10 Fit the new filter cartridge to the cover 
(see illustration). 

11 Smearalittle clean engine oil on the O-rings, 
refit the cover and tighten it to 25 Nm (18 Ibf ft) if 
using the special filter removal tool, or securely if 
using a strap wrench (see illustration). 

12 Working under the car, slacken the sump 


3.12 Slacken the sump drain plug 
(arrowed) 


.. Or strap wrench 


3.11a Lubricate the O-rings with a little 
clean engine oil . . . 


drain plug about half a turn (see illustration). 
Position the draining container under the 
drain plug, then remove the plug completely. 
If possible, try to keep the plug pressed into 
the sump while unscrewing it by hand the last 
couple of turns. 

13 Recover the drain plug sealing ring. 

14 Allow some time for the old oil to drain, 
noting that it may be necessary to reposition 
the container as the oil flow slows to a trickle. 
15 After all the oil has drained, wipe off the 
drain plug with a clean rag. Fit a new sealing 
washer to the sump plug (normally supplied 
with the new filter). Clean the area around the 
drain plug opening, then refit and tighten the 
plug (see illustrations). 

16 Remove the old oil and all tools from 
under the car, then lower the car to the ground 
(if applicable). 


3.15a Fit a new sealing washer to the 
sump drain plug . . . 


3.9 Renew the filter cover O-rings 
(arrowed) 


3.11b ...then refit it to the filter housing 


17 Add alittle less than the correct amount 
of oil (see Capacities at the start of this 
Chapter) to the engine through the oil filler 
cap orifice, using the correct grade and 
type of oil (see Lubricants and fluids). An 
oil can spout or funnel may help to reduce 
spillage. 

18 Start the engine and run it for 3 minutes; 
check for leaks around the oil filter seal and 
the sump drain plug. Note that there may be a 
delay of a few seconds before the oil pressure 
warning light goes out when the engine is 
first started, as the oil circulates through the 
engine oil galleries and the new oil filter before 
the pressure builds-up. 

19 Press the 'select' button (on the indicator 
stalk) up or down until OIL is displayed in the 
instrument cluster display. Press the button 
on the end of the indicator stalk and the oil 


3.15b ...then refit the plug 


3.19 Oil level indicator in the instrument 
cluster 


level will be displayed. If necessary, stop the 
engine and add engine oil until the level is 
correct (see illustration). Refer to the owner's 
handbook for details of the electronic oil level 
monitor. 

20 Dispose of the used engine oil safely, with 
reference to General repair procedures in the 
Reference section of this manual. 


Handbrake check 


21 Check and, if necessary, adjust the hand- 
brake as described in Chapter 9. Check that 
the handbrake cables are free to move easily 
and lubricate all exposed linkages/cable 
pivots. 


Pollen filter renewal 


22 Undo the bolts and remove the upper 
section of the pollen filter housing (see 
illustration). 


Every 25 000 miles 


3.22 Undo the bolts (arrowed) and remove 
the pollen filter cover 


23 Release the catches at the front edge, and 
remove the filter element (see illustration). 
24 Fit the new element into the housing, 
ensuring it's correctly seated. 

25 Refit the upper housing and securely 
tighten the retaining bolts. 


1 Ensure that all electrical items are switched 
off then turn on the ignition switch. Note: Do 
not start the engine. 

2 Ensure the on-board time and date 
are correctly set in accordance with the 
instructions in the owner's handbook. 

3 Each service item that appears on the 
instrument cluster display can be reset. Note 


3.23 Release the clips (arrowed) and lift 
out the pollen filter element 


that it is only possible to reset an item if the 
service life of the item is below 8096. 

4 Press the trip odometer button for 
approximately 10 seconds until the first CBS 
(Condition Based Service) item appears in the 
instrument cluster display. Note that the most 
urgent item is displayed first. If this is not the 
item required, select the item to be reset by 
briefly pressing the button again. 

5 When the required item is selected, press 
the button again until ‘Reset?’ appears in 
the display. Note that the reset process is 
cancelled by not pressing the button to 
confirm, and waiting for the display to return 
to its normal state. 

6 Press the button again for approximately 
3 seconds to confirm the reset. Note that it is 
only possible to reset the brake pad display if 
the pad sensors are working properly. 

7 Turn off the ignition switch. 


5 Front brake service à 


ES 


Brake pads 

1 When this CBS item is displayed, the 
thickness of the front brake pads friction 
material should be checked, and if any are 
approaching the minimum thickness, all four 
front pads should be renewed. 


Every 30 000 miles 


Brake pads 


1 When this CBS item is displayed, the 
thickness of the rear brake pads friction 
material should be checked, and if any are 
approaching the minimum thickness, all four 
rear pads should be renewed. 


2 Firmly apply the handbrake, then jack up 
the front of the car and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the front roadwheels. 

3 The brake pad warning symbol in the CBS 
display indicates that the pad friction material 
thickness is worn and that the pads require 
renewal. However, the warning will also be given 
if the wiring to and from each pads sensor is 
damaged or the connections are poor, dirty, etc. 
Check the wiring to and from the sensor for poor 
connections/breaks before renewing the pads. 


2 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands 
(see Jacking and vehicle support). Remove 
the rear roadwheels. 


3 The thickness of friction material 
remaining on each brake pad can be 
measured through the top of the caliper 
body. If any pad's friction material is worn to 
the specified thickness or less, all four pads 
must be renewed as a set. Pad renewal is 
described in Chapter 9. 


4 The thickness of friction material remaining 
on each brake pad can be measured through 
the top of the caliper body. If any pad's friction 
material is worn to the specified thickness or 
less, all four pads must be renewed as a set. 
Pad renewal is described in Chapter 9. 


Brake disc check 


5 Check the front brake disc condition, 
and measure the thickness of the disc as 
described in Chapter 9. Renew both front 
discs if necessary. 


Brake disc check 


4 Check the front brake disc condition, 
and measure the thickness of the disc as 
described in Chapter 9. Renew both front 
discs if necessary. 


Handbrake shoe lining check 


5 Inspect and the handbrake shoes lining 
material as described in Chapter 9. If any of 
the shoe's lining material has worn below the 
minimum thickness, renew all four shoes as 
described in Chapter 9. 
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Every 30 000 miles or 4 years, whichever comes first 


7 Vehicle check 


: 


1 The vehicle check consists of several tasks. 
Before the CBS display can be reset, all of the 
following tasks must be complete. 


Instruments and 
electrical equipment 


2 Check the operation of all instruments and 
electrical equipment. 

3 Make sure that all instruments read correctly, 
and switch on all electrical equipment in turn, 
to check that it functions properly. 


Seat belt check 


4 Carefully examine the seat belt webbing 
for cuts or any signs of serious fraying or 
deterioration. Pull the belt all the way out, and 
examine the full extent of the webbing. 

5 Fasten and unfasten the belt, ensuring 
that the locking mechanism holds securely 
and releases properly when intended. Check 
also that the retracting mechanism operates 
correctly when the belt is released. 

6 Check the security of all seat belt mountings 
and attachments which are accessible, without 
removing any trim or other components, from 
inside the car. 


Wash/wipe system check 


7 Check that each of the washer jet nozzles 
are clear and that each nozzle provides a 
strong jet of washer fluid. Renew as necessary 
- refer to Chapter 12. 

8 Check the condition of each wiper blade for 
damage of wear. As time passes the blades 
will become hardened, wipe performance will 
deteriorate, and noise will increase. Renew 
the blades as necessary - see Weekly checks. 


Bodywork corrosion check 


9 This work should be carried out by a BMW 
dealer in order to validate the vehicle warranty. 
The work includes a thorough inspection of the 
vehicle paintwork and underbody for damage 
and corrosion. 


Tyre check 

10 Check the tread depth, external condition 
and inflation pressure of the tyres. See Weekly 
checks for details of the procedures and tyre 
pressure information. 


Initialise tyre check system 


11 Initialisation of the tyre pressure checking 
system must be carried out after the tyre 
pressures have been corrected, or a tyre/ 
wheel renewed. The system is initialised as 
follows: 


Models with iDrive 


a) Press the iDrive controller to call up the i 
menu. 


b) Select 'Settings' and press the controller. 

c) Select ‘Car/Tyres’ and press the 
controller. 

d) Turn the controller until ‘Tyres: RPA’ is 
selected, then press the controller. 

e) Start the engine, but do not drive off. 

f) Select ‘Confirm tyre pressure’ and press 
the controller. 

g) Drive off. Initialisation is completed during 
the journey. 


Models without iDrive 


a) Start the engine, but do not drive off. 

b) Press the direction indicator stalk up or 
down until the tyre pressure symbol and 
RESET appear in the instrument cluster 
display. 

c) Press the button on the end of the 
indicator stalk to confirm the selection of 
the Run Flat Indicator. 

d) Press the button again for approximately 
5 seconds, until a check'tick appears after 
RESET. 

e) Drive off. Initialisation is completed during 
the journey. 


Battery check 


12 Check the condition of the battery, and 
recharge if necessary - refer to Chapter 5A. 


Coolant concentration check 


13 Use a hydrometer to check the 
strength of the antifreeze (see illustration). 
Follow the instructions provided with your 
hydrometer. The antifreeze strength should 
be approximately 5096. If it is significantly 
less than this, drain a little coolant from the 
radiator (see this Chapter), add antifreeze to 
the coolant expansion tank, then recheck the 
strength. 


Hose and fluid leak check 


14 Visually inspect the engine joint faces, 
gaskets and seals for any signs of water or 
oil leaks. Pay particular attention to the areas 
around the camshaft cover, cylinder head, 
oil filter and sump joint faces. Bear in mind 
that, over a period of time, some very slight 
seepage from these areas is to be expected 
— what you are really looking for is any 
indication of a serious leak. Should a leak be 


7.13 Use a hydrometer to check the 
strength of the antifreeze 


found, renew the offending gasket or oil seal 
by referring to the appropriate Chapters in this 
manual. 

15 Also check the security and condition of 
all the engine-related pipes and hoses. Ensure 
that all cable-ties or securing clips are in place 
and in good condition. Clips which are broken 
or missing can lead to chafing of the hoses, 
pipes or wiring, which could cause more 
serious problems in the future. 

16 Carefully check the radiator hoses 
and heater hoses along their entire length. 
Renew any hose which is cracked, swollen 
or deteriorated. Cracks will show up better if 
the hose is squeezed. Pay close attention to 
the hose clips that secure the hoses to the 
cooling system components. Hose clips can 
pinch and puncture hoses, resulting in cooling 
system leaks. 

17 Inspect all the cooling system components 
(hoses, joint faces, etc) for leaks (see Haynes 
Hint). Where any problems of this nature 
are found on system components, renew 
the component or gasket with reference to 
Chapter 3. 

18 Where applicable, inspect the automatic 
transmission fluid cooler hoses for leaks or 
deterioration. 

19 With the car raised, inspect the petrol 
tank and filler neck for punctures, cracks 
and other damage. The connection between 
the filler neck and tank is especially critical. 
Sometimes a rubber filler neck or connecting 
hose will leak due to loose retaining clamps or 
deteriorated rubber. 

20 Carefully check all rubber hoses and metal 
fuel lines leading away from the petrol tank. 
Check for loose connections, deteriorated 
hoses, crimped lines, and other damage. 
Pay particular attention to the vent pipes and 
hoses, which often loop up around the filler 
neck and can become blocked or crimped. 
Follow the lines to the front of the car, carefully 
inspecting them all the way. Renew damaged 
sections as necessary. 

21 Closely inspect the metal brake pipes 
which run along the car underbody. If they 
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7.27 Check for wear in the hub bearings 
by grasping the wheel and trying to rock it 


show signs of excessive corrosion or damage 
they must be renewed. 

22 From within the engine compartment, 
check the security of all fuel hose attachments 
and pipe unions, and inspect the fuel hoses 
and vacuum hoses for kinks, chafing and 
deterioration. 

23 Check the condition of the power steering 
fluid hoses and pipes. 


Suspension and steering check 


24 Raise the front of the car, and securely 
support it on axle stands (see Jacking and 
vehicle support). 

25 Visually inspect the balljoint dust covers 
and the steering rack-and-pinion gaiters for 
splits, chafing or deterioration. Any wear of 
these components will cause loss of lubricant, 
then dirt and water entry, resulting in rapid 
deterioration of the balljoints or steering gear. 
26 Check the power steering fluid hoses for 
chafing or deterioration, and the pipe and 
hose unions for fluid leaks. Also check for 
signs of fluid leakage under pressure from 
the steering gear rubber gaiters, which would 
indicate failed fluid seals within the steering 
gear. 

27 Grasp the roadwheel at the 12 o'clock 
and 6 o'clock positions, and try to rock it 
(see illustration). Very slight free play may 
be felt, but if the movement is appreciable, 
further investigation is necessary to determine 
the source. Continue rocking the wheel while 
an assistant depresses the footbrake. If the 
movement is now eliminated or significantly 
reduced, it is likely that the hub bearings are 


7.34 Check the condition of the exhaust 
mountings (arrowed) 


iles — petrol models 


at fault. If the free play is still evident with the 
footbrake depressed, then there is wear in the 
suspension joints or mountings. 

28 Now grasp the wheel at the 9 o'clock 
and 3 o'clock positions, and try to rock it as 
before. Any movement felt now may again 
be caused by wear in the hub bearings or 
the steering track rod balljoints. If the inner or 
outer balljoint is worn, the visual movement 
will be obvious. 

29 Using a large screwdriver or flat bar, check 
for wear in the suspension mounting bushes 
by levering between the relevant suspension 
component and its attachment point. Some 
movement is to be expected as the mountings 
are made of rubber, but excessive wear 
should be obvious. Also check the condition 
of any visible rubber bushes, looking for splits, 
cracks or contamination of the rubber. 

30 With the car standing on its wheels, have 
an assistant turn the steering wheel back- 
and-forth about an eighth of a turn each 
way. There should be very little, if any, lost 
movement between the steering wheel and 
roadwheels. If this is not the case, closely 
observe the joints and mountings previously 
described, but in addition, check the steering 
column universal joints for wear, and the rack- 
and-pinion steering gear itself. 


Strut/shock absorber check 


31 Check for any signs of fluid leakage 
around the suspension strut/shock absorber 
body, or from the rubber gaiter around the 
piston rod. Should any fluid be noticed, 
the suspension strut/shock absorber is 
defective internally, and should be renewed. 
Note: Suspension struts/shock absorbers 
should always be renewed in pairs on the 
same axle. 

32 The efficiency of the suspension strut/ 
shock absorber may be checked by bouncing 
the car at each corner. Generally speaking, the 
body will return to its normal position and stop 
after being depressed. If it rises and returns 
on a rebound, the suspension strut/shock 
absorber is probably suspect. Examine also 
the suspension strut/shock absorber upper 
and lower mountings for any signs of wear. 


Exhaust system check 


33 With the engine cold (at least an hour after 
the car has been driven), check the complete 
exhaust system from the engine to the end of 
the tailpipe. The exhaust system is most easily 
checked with the car raised on a hoist, or 
suitably supported on axle stands, so that the 
exhaust components are readily visible and 
accessible. 

34 Check the exhaust pipes and connections 
for evidence of leaks, severe corrosion and 
damage. Make sure that all brackets and 
mountings are in good condition, and that 
all relevant nuts and bolts are tight (see 
illustration). Leakage at any of the joints or 
in other parts of the system will usually show 
up as a black sooty stain in the vicinity of the 
leak. 


35 Rattles and other noises can often be 
traced to the exhaust system, especially the 
brackets and mountings. Try to move the 
pipes and silencers. If the components are 
able to come into contact with the body or 
suspension parts, secure the system with new 
mountings. Otherwise separate the joints (if 
possible) and twist the pipes as necessary to 
provide additional clearance. 


Hinge and lock lubrication 


36 Lubricate the hinges of the bonnet, doors 
and tailgate with a light general-purpose oil. 
Similarly, lubricate all latches, locks and lock 
strikers, At the same time, check the security 
and operation of all the locks, adjusting them 
if necessary (see Chapter 11). Lightly lubricate 
the bonnet release mechanism and cable with 
a suitable grease. 


Road test 


Steering and suspension 


37 Check for any abnormalities in the 
steering, suspension, handling or road ‘feel’. 
38 Drive the car, and check that there are no 
unusual vibrations or noises. 

39 Check that the steering feels positive, 
with no excessive 'sloppiness', or roughness, 
and check for any suspension noises when 
cornering and driving over bumps. 


Drivetrain 


40 Check the performance of the engine, 
clutch (where applicable), gearbox/transmission 
and driveshafts. 

41 Listen for any unusual noises from the 
engine, clutch and gearbox/transmission. 

42 Make sure that the engine runs smoothly 
when idling, and that there is no hesitation 
when accelerating. 

43 Check that, where applicable, the clutch 
action is smooth and progressive, that the 
drive is taken up smoothly, and that the pedal 
travel is not excessive. Also listen for any 
noises when the clutch pedal is depressed. 
44 On manual gearbox models, check that 
all gears can be engaged smoothly without 
noise, and that the gear lever action is smooth 
and not abnormally vague or 'notchy'. 

45 On automatic transmission models, make 
sure that all gearchanges occur smoothly, 
without snatching, and without an increase in 
engine speed between changes. Check that 
all the gear positions can be selected with 
the car at rest. If any problems are found, 
they should be referred to a BMW dealer or 
suitably-equipped specialist. 

Check the braking system 


46 Make sure that the car does not pull to 
one side when braking, and that the wheels 
do not lock when braking hard. 

47 Check that there is no vibration through 
the steering when braking. 

48 Check that the handbrake operates 
correctly without excessive movement of the 
lever, and that it holds the car stationary on a 
slope. 


49 Test the operation of the brake servo unit 
as follows. With the engine off, depress the 
footbrake four or five times to exhaust the 
vacuum. Hold the brake pedal depressed, 
then start the engine. As the engine starts, 


there should be a noticeable 'give' in the 
brake pedal as vacuum builds-up. Allow 
the engine to run for at least two minutes, 
and then switch it off. If the brake pedal 
is depressed now, it should be possible 
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to detect a hiss from the servo as the 
pedal is depressed. After about four or 
five applications, no further hissing should 
be heard, and the pedal should feel much 
harder. 


Every 45 000 miles or 6 years, whichever comes first 


8 Air filter element renewal ES 
EN 
N 


Note: The air filter element should be renewed 
at every 3rd engine oil and filter change. 


4-cylinder engines 

1 Undo the 3 bolts, pull the air intake duct 
rearwards/upwards and disconnect the intake 
hose (see illustration). 


8.1 Undo the bolts (arrowed) and remove 
the intake duct 


8.3 Slacken the clamp (arrowed) and 
disconnect the hose 


8.5 Undo the bolts (arrowed) and remove 
the lower section 


2 Lift the rubber cap and disconnect the 
airflow sensor wiring plug (see illustrations). 
3 Release the clamp and disconnect the air 
outlet hose from the air cleaner assembly (see 
illustration). 

4 Undo the 2 bolts securing the assembly to 
the inner wing, then lift it from position (see 
illustrations). Where necessary unclip the 
coolant hose as the assembly is withdrawn. 

5 Undo the 5 bolts and remove the lower 
section of the air cleaner assembly (see 
illustration). 

6 Pull the filter element from place. 


8.8 Slide the new filter element into place. 
Note the locating lug (arrowed) 


7 Clean the air filter housing, removing all debris. 
8 Slide the new filter element into place, 
ensuring it locates correctly with the housing 
(see illustration). 

9 The remainder of refitting is a reversal of 
removal. 


6-cylinder engines 


10 Disconnect the intake hose from the air 
cleaner housing. 

11 Undo the retaining bolts and lift the upper 
section of the air cleaner housing from place 
(see illustration). 


sale Ey 
8.2b ... squeeze together the retaining 
clips (arrowed), and disconnect the airflow 
meter wiring plug 


8.4b ... and lift the air filter assembly from 
place 


8.11 Air filter upper section bolts (arrowed) 


8.12 Air filter element - 
6-cylinder engines 
12 Release the clips and slide the filter 

element from place (see illustration). 

13 Clean the air filter housing, removing all 
debris. 

14 Slide the new filter element into place, 
ensuring it locates correctly with the housing. 
15 The remainder of refitting is a reversal of 


removal. 
9 Spark plugs renewal ES 
N 


X 


Note: On vehicles manufactured before 
03/2007, the spark plugs should be renewed 
after a maximum of 60 000 miles. On vehicles 
from 03/2007 the spark plugs should be 
renewed at every 3rd engine oil and filter 
change. 

1 The correct functioning of the spark plugs 
is vital for the correct running and efficiency of 


9.4a Tools required for spark plug removal, 
gap adjustment, and refitting 


9.10a Measure the spark plug gap with a 
feeler gauge ... 


the engine. It is essential that the plugs fitted 
are appropriate for the engine (the suitable type 
is specified at the beginning of this Chapter). 
If this type is used, and the engine is in good 
condition, the spark plugs should not need 
attention between scheduled renewal intervals. 
Spark plug cleaning is rarely necessary, and 
should not be attempted unless specialised 
equipment is available, as damage can easily 
be caused to the firing ends. 

2 Remove the ignition coils as described in 
Chapter 5B. 

3 It is advisable to remove the dirt from the 
spark plug recesses, using a clean brush, 
vacuum cleaner or compressed air before 
removing the plugs, to prevent dirt dropping 
into the cylinders. 

4 Unscrew the plugs using a spark plug 
spanner, suitable box spanner, or a deep 
Socket and extension bar (see illustrations). 
Keep the socket aligned with the spark plug — 
if it is forcibly moved to one side, the ceramic 
insulator may be broken off. As each plug is 
removed, examine it as follows. 

5 Examination of the spark plugs will give a 
good indication of the condition of the engine. 
If the insulator nose of the spark plug is clean 
and white, with no deposits, this is indicative 
of a weak mixture or too hot a plug (a hot plug 
transfers heat away from the electrode slowly, 
a cold plug transfers heat away quickly). 

6 If the tip and insulator nose are covered 
with hard black-looking deposits, then this is 
indicative that the mixture is too rich. Should 
the plug be black and oily, then it is likely that 
the engine is fairly worn, as well as the mixture 
being too rich. 


= 


9.4b Unscrew the spark plugs from the 
cylinder head 


9.10b ... or wire gauge 


7 If the insulator nose is covered with light tan 
to greyish-brown deposits, then the mixture 
is correct, and it is likely that the engine is in 
good condition. 

8 When buying new spark plugs, it is 
important to obtain the correct plugs for your 
specific engine (see Specifications). 

9 The recommended spark plugs are of the 
multi-electrode type, and the gap between 
the centre electrode and the earth electrodes 
cannot be adjusted. However, if single 
electrode plugs are being fitted, the gap 
between the earth and centre electrode must 
be correct. If it is too large or too small, the size 
of the spark and its efficiency will be seriously 
impaired. The gap should be set to the value 
given by the spark plug manufacturer. 

10 To set the gap on single electrode plugs, 
measure it with a feeler blade or wire gauge, 
then bend the outer plug electrode until the 
correct gap is achieved (see illustrations). 
The centre electrode should never be bent, as 
this may crack the insulator and cause plug 
failure, if nothing worse. If using feeler blades, 
the gap is correct when the appropriate-size 
blade is a firm sliding fit. 

11 Special spark plug electrode gap 
adjusting tools are available from most motor 
accessory shops, or from some spark plug 
manufacturers. 

12 Before fitting the spark plugs, check that 
the plug exterior surfaces and threads are 
clean. It is very often difficult to insert spark 
plugs into their holes without cross-threading 
them. To avoid this possibility, fit a short length 
of hose over the end of the spark plug (see 
Haynes Hint). 

13 Remove the rubber hose (if used), and 
tighten the plug to the specified torque (see 
Specifications) using the spark plug socket 
and a torque wrench. Refit the remaining 
plugs in the same way. 

14 Refit the ignition coils as described in 
Chapter 5B. 
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It is often difficult to insert spark plugs 
into their holes without cross-threading 
them. To avoid this possibility, fit a 
short length of 8 mm internal diameter 
rubber/plastic hose over the end of the 
spark plug. The flexible hose acts as a 
universal joint to help align the plug with 
the plug hole. Should the plug begin to 
cross-thread, then hose will slip on the 
spark plug, preventing thread damage 
to the cylinder head. 
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Every 2 years 
ES 


10 Brake fluid renewal 
ES 
Warning: Brake hydraulic fluid 
A can harm your eyes and damage 
painted surfaces, so use extreme 
caution when handling and pouring it. Do 
not use fluid that has been standing open 
for some time, as it absorbs moisture 
from the air. Excess moisture can cause a 
dangerous loss of braking effectiveness. 
1 The procedure is similar to that for the 
bleeding of the hydraulic system as described 
in Chapter 9, except that the brake fluid 
reservoir should be emptied by siphoning, 


Every 4 years 


11 Auxiliary drivebelt 
check and renewal 


WE 


Drivebelt checking 


1 Due to their function and construction, the 
belts are prone to failure after a period of 
time, and should be inspected periodically to 
prevent problems. 

2 The number of belts used on a particular car 
depends on the accessories fitted. Drivebelts 
are used to drive the coolant pump, alternator, 
power steering pump and air conditioning 
compressor (where applicable). 

3 To improve access for belt inspection, if 
desired, remove the cooling fan and shroud as 
described in Chapter 3. 


11.7 Rotate the auxiliary drivebelt tensioner clockwise 


using a clean poultry baster or similar before 
starting, and allowance should be made for 
the old fluid to be expelled when bleeding a 
section of the circuit. 

2 Working as described in Chapter 9, open 
the first bleed screw in the sequence, and 
pump the brake pedal gently until nearly all 
the old fluid has been emptied from the master 
cylinder reservoir. 

3 Top-up to the MAX level with new fluid, 
and continue pumping until only the new fluid 
remains in the reservoir, and new fluid can be 
seen emerging from the bleed screw. Tighten 
the screw, and top the reservoir level up to the 
MAX level line. 

4 Work through all remaining bleed screws 
in the sequence until new fluid can be seen 


4 With the engine stopped, using your 
fingers (and an electric torch if necessary), 
move along the belts, checking for cracks 
and separation of the belt plies. Also check 
for fraying and glazing, which gives the 
belt a shiny appearance. Both sides of the 
belts should be inspected, which means 
the belt will have to be twisted to check 
the underside. If necessary turn the engine 
using a spanner or socket on the crankshaft 
pulley bolt to that the whole of the belt can 
be inspected. 


4-cylinder engines 

5 Open the bonnet. Undo the 3 boits and 
remove the air intake hood from the bonnet 
slam pane! (see illustration 8.1). 

6 If the drivebelt is to be re-used, mark the 
running direction of the belt before removal. 


at all of them. Be careful to keep the master 
cylinder reservoir topped-up to above the MIN 
level at all times, or air may enter the system 
and increase the length of the task. 


Old hydraulic fluid is usually 
much darker in colour than 
the new, making it easy to 
distinguish the two. 
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5 When the operation is complete, check that 
all bleed screws are securely tightened, and 
that their dust caps are refitted. Wash off all 
traces of spilt fluid, and recheck the master 
cylinder reservoir fluid level. 

6 Check the operation of the brakes before 
taking the car on the road. 


7 Using a spanner or socket, rotate the 
tensioner pulley (clockwise) to compress the 
tensioner, and slide the drivebelt from the 
pulleys (see illustration). 

8 If desired to aid refitting, the tensioner can 
be compressed fully and locked in position 
using a metal rod engaged with the holes in 
the tensioner and backplate — note that the 
tensioner has a powerful spring, so a strong 
rod will be required (see illustration). 

9 If the original belt is being refitted, observe 
the running direction mark made before 
removal. 

10 If the tensioner has not been locked 
in position, compress the tensioner and 
engage the belt with the pulleys, ensuring 
that it is routed as noted before removal (see 
illustrations). Make sure that the belt engages 
correctly with the grooves in the pulleys. 


11.8 Insert a rod or drill bit (arrowed) into the holes to lock the 


tension in the compressed position 


11.10a Auxiliary drivebelt routing - 
models without air conditioning 


1 Alternator pulley 

2 Tensioner pulley 
11 Where applicable, compress the tensioner 
until the locking rod can be removed, then 
withdraw the rod and release the tensioner. 
12 Refit the intake hood to the bonnet slam 
panel. 


6-cylinder engines 


13 Remove the cooling fan and shroud as 
described in Chapter 3. 


S Crankshaft pulley 

4 Coolant/power steering pump pulley 
14 If the drivebelt is to be re-used, mark the 
running direction of the belt before removal. 
15 Using a Torx bit or key, rotate the tensioner 
pulley (clockwise) to compress the tensioner, 
and slide the drivebelt from the pulleys (see 
illustration). 
16 If desired to aid refitting, the tensioner can 
be compressed fully and locked in position 
using a metal rod engaged with the holes in 


11.10b Auxiliary drivebelt routing - 
models with air conditioning 


1 Coolant/power steering 


pump pulley 
2 Crankshaft pulley 


3 Idler pulley 5 
4 Air conditioning 
compressor pulley 


Tensioner pulley 
6 Alternator pulley 
7 Idler pulley 


the tensioner and backplate — note that the 
tensioner has a powerful spring, so a strong 
rod will be required. 

17 If the original belt is being refitted, observe 
the running direction mark made before 
removal. 

18 If the tensioner has not been locked in 
position, compress the tensioner and engage 
the belt with the pulleys, ensuring that it is 
routed as noted before removal (see illustration 
opposite). Make sure that the belt engages 
correctly with the grooves in the pulleys. 

19 Where applicable, compress the tensioner 
until the locking rod can be removed, then 
withdraw the rod and release the tensioner. 
20 Refit the cooling fan and shroud as 
described in Chapter 3. 


12 Fuel filter renewal EN 


EN 


ES 


Note: An external fuel filter is only fitted to models 
in markets where fuel quality may be poor. 

1 Depressurise the fuel system (Chapter 4A). 
2 Where fitted, the fuel filter is located on 
a bracket bolted to the left-hand chassis 
member adjacent to the transmission. 

3 Jack up the car and support on axle stands 
(see Jacking and vehicle support). Remove the 
transmission undershield. 

4 Note their fitted locations, and clamp the 
hoses to and from the fuel filter. Release the 
retaining clips and disconnect the hoses from 
the filter. Be prepared for fluid spillage. 

5 Slacken the filter clamp bolt or nut, and 
slide the filter down from under the car. 

6 Refitting is a reversal of removal, but make 
sure that the flow direction arrow on the filter 
points in the direction of fuel flow (ie, towards 
the engine), and on completion pressurise the 
fuel system with reference to Chapter 4A. 


13 Coolant renewal 
SS 


AN 


Warning: Wait until the engine 
is cold before starting this pro- 
cedure. Do not allow antifreeze 
to come in contact with your skin, 


, 


11.15 Use a Torx bit or key in the socket 
(arrowed) of the tensioner housing 


Sd 


or with the painted surfaces of the car. 
Rinse off spills immediately with plenty of 
water. Never leave antifreeze lying around 
in an open container, or in a puddle in the 
driveway or on the garage floor. Children 
and pets are attracted by its sweet smell, 
but antifreeze can be fatal if ingested. 


Cooling system draining 


1 With the engine completely cold, cover the 
expansion tank cap with a wad of rag, and 
slowly turn the cap anti-clockwise to relieve 
the pressure in the cooling system (a hissing 
sound may be heard). Wait until any pressure 
in the system is released, then continue to 
turn the cap until it can be removed. 

2 Unscrew the bleed screw from the top of 
the hose junction above the expansion tank. 
Some models are equipped with a bleed screw 
adjacent to the oil filter cap (see illustrations) 
3 Undo the retaining bolts/clips and remove 
the undershields from beneath the engine and 
radiator (see illustrations). 

4 Position a suitable container beneath the 
drain plug(s) on the base of the radiator (where 
fitted), Unscrew the drain plug(s) and allow 
the coolant to drain into the container (see 
illustration). On models without a radiator 
drain plug, release the clamp and disconnect 
the radiator lower hose. 

5 To fully drain the system, also unscrew the 
coolant drain plug from the right-hand side of 
the cylinder block and allow the remainder of 
the coolant to drain into the container (see 
illustration). Note that access to the drain 
plug is extremely limited. 


13.2a Slacken the bleed screw on the 
expansion tank (arrowed). . . 


13.3b Undo the bolts (arrowed) and remove 
the splash shield under the radiator 


Every 4 years - 


petrol models 14.15 


11.18 Auxiliary drivebelt routing - 
6-cylinder engines 


1 Power steering pump pulley 

2 Alternator pulley 

3 Tensioner pulley 
6 If the coolant has been drained for a 
reason other than renewal, then provided it 
is clean it can be re-used, though this is not 
recommended. 
7 Once all the coolant has drained, fit a new 
sealing washer to the block drain plug and 
tighten it to the specified torque. 


Cooling system flushing 


8 If coolant renewal has been neglected, or 


13.2b ... and the one adjacent to the oil 
filter cap (arrowed) 


13.4 Slacken the radiator drain plug 


4 Idler pulley 

5 Air conditioning compressor pulley 

6 Crankshaft pulley 
if the antifreeze mixture has become diluted, 
then in time the cooling system may gradually 
lose efficiency, as the coolant passages 
become restricted due to rust, scale deposits, 
and other sediment. The cooling system 
efficiency can be restored by flushing the 
system clean. 
9 The radiator should be flushed indepen- 
dently of the engine, to avoid unnecessary 
contamination. 


E * d ` 
13.5 The cylinder block drain plug is 
located on the right-hand side (arrowed) 


13.22 The float (arrowed) indicates the 
coolant level. Refer to the markings on the 
top of the expansion tank 


Radiator flushing 


10 To flush the radiator, disconnect the top 
and bottom hoses and any other relevant 
hoses from the radiator, with reference to 
Chapter 3. 

11 Insert a garden hose into the radiator top 
inlet. Direct a flow of clean water through the 
radiator, and continue flushing until clean 
water emerges from the radiator bottom 
outlet. 

12 If after a reasonable period the water 
still does not run clear, the radiator can be 
flushed with a good proprietary cooling 
system cleaning agent. It is important that 
their manufacturer's instructions are followed 
carefully. If the contamination is particularly 
bad, insert the hose in the radiator bottom 
outlet, and reverse-flush the radiator. 


Engine flushing 


13 To flush the engine, remove the thermostat 
as described in Chapter 3, then temporarily 
refit the thermostat cover. On models where 
the thermostat is integral with the housing, 
remove the housing to allow the water to flow 
out. 


14 With the top and bottom hoses 
disconnected from the radiator, insert a 
garden hose into the radiator top hose. Direct 
a clean flow of water through the engine, and 
continue flushing until clean water emerges 
from the radiator bottom hose. 

15 On completion of flushing, refit the 
thermostat and reconnect the hoses with 
reference to Chapter 3. 


Cooling system filling 


16 Before attempting to fill the cooling 
system, make sure that all hoses and clips are 
in good condition, and that the clips are tight 
and the radiator and cylinder block drain plugs 
are securely tightened. Note that an antifreeze 
mixture must be used all year round, to 
prevent corrosion of the engine components 
(see following sub-Section). 

17 Slacken the bleed screw(s) (see illus- 
trations 13.2a and 13.2b). 

18 Turn on the ignition (without starting 
the engine), and set the heater control to 
maximum temperature, with the fan speed set 
to ‘low’. This opens the heating valves. 

19 Remove the expansion tank filler cap. Fill 
the system by slowly pouring the coolant into 
the expansion tank to prevent airlocks from 
forming. 

20 If the coolant is being renewed, begin by 
pouring in a couple of litres of water, followed 
by the correct quantity of antifreeze, then 
top-up with more water. 

21 As soon as coolant free from air bubbles 
emerges from the radiator bleed screw(s), 
tighten the screw(s) securely. 

22 Once the level in the expansion tank 
starts to rise, squeeze the radiator top and 
bottom hoses to help expel any trapped air 
in the system. Once all the air is expelled, 
top-up the coolant level until the float in the 
expansion tank rises to indicate the maximum 


level, then refit the expansion tank cap (see 
illustration). 

23 Start the engine and run it until it reaches 
normal operating temperature, then stop the 
engine and allow it to cool. 

24 Check for leaks, particularly around 
disturbed components. Check the coolant 
level in the expansion tank, and top-up if 
necessary. Note that the system must be 
cold before an accurate level is indicated 
in the expansion tank. If the expansion 
tank cap is removed while the engine is still 
warm, cover the cap with a thick cloth, and 
unscrew the cap slowly to gradually relieve 
the system pressure (a hissing sound will 
normally be heard). Wait until any pressure 
remaining in the system is released, then 
continue to turn the cap until it can be 
removed. 


Antifreeze mixture 


25 Always use an ethylene-glycol based 
antifreeze which is suitable for use in 
mixed-metal cooling systems. The quantity 
of antifreeze and levels of protection are 
indicated in the Specifications. 

26 Before adding antifreeze, the cooling 
system should be completely drained, 
preferably flushed, and all hoses checked for 
condition and security. 

27 After filling with antifreeze, a label should 
be attached to the expansion tank, stating the 
type and concentration of antifreeze used, and 
the date installed. Any subsequent topping-up 
should be made with the same type and 
concentration of antifreeze. 

Caution: Do not use engine antifreeze in 
the windscreen/tailgate washer system, 
as it will damage the vehicle paintwork. A 
screenwash additive should be added to 
the washer system in the quantities stated 
on the bottle. 
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Routine maintenance and servicing — 


diesel models 


Contents Section number 
AR PR LC E E E O C R TOE E E IEE Se 8 
Auxiliary drivebelt(s) check and renewal ............. sees 12 
DS AETERNE d oie 5 ao petal 6 6,0:9.0.0/0 E etr ruo ME 11 
COOLE I0. 7 MSIE Y YT CES CERTETTCLITIVIUOOD TRITT X 13 
Diesel particulate filter renewal ................... eese 10 
Front brake SOIC ia Lus Ie oon Oo [6a Ace o "1m o Tn EE 0 bd eaves 5 
WrodH BD NS oe iste hs sarees creat nisin a S Roo XOU UE eo ES 1 


Degrees of difficulty 


Section number 


Main fuel fiterronewal ....... ceres nrihri nimimm ENTERS 9 
Oll seni Qi Env sitio oot late a loa INS Sol atlases Tee Reed ashe 3 
Reer brake serdios -o o «+ 0:0.0,0.0 celoe bets RS o EE RETIRER RI en 6 
Regular maintenance ia n vo sore Y 93i 9 nsw pipes QU en 2 
Resetting the service interval display (CBS)...............+.+., 4 
peni n VESPERE I EE REI TE TE CEA YT SU Y EXC ee esce 7 


Easy, suitable for S| Fairly easy, suitable SS | Fairly difficult, SS | Difficult, suitable "S Very difficult, * 
novice with little ES for beginner with X | suitable for competent FS for experienced DIY N suitable for expert N 
experience SẸ | some experience $ | DIY mechanic Ww. | mechanic We | DIY or professional Ae 


S. 
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Lubricants and fluids 
Refer to Weekly checks 
Capacities 
Engine oil (including filter) 
4-cylinder engines (approximately) ..........s e n IR 5.5 litres 
6-cylinder engines (approximately) ......... ccc eee eee eee ees 7.5 litres 
Cooling system 
4-cylinder engines: 
Manus OBnamieeloh. «vence rrr tr Rm vials mh roe rmm 7.2 litres 
Automatie transmission ;77 7 17 eevee wart EY I Tte 8.0 litres 
6-cylinder models: 
DURO s S ERVERYEPEISURUTTTEPTESTIPPUCDO IIT 7.8 litres 
a a MO I n OR CETUR EE UTE" nem 8.2 litres 
Transmission 
Manual transmission (approximate) ......... see 1.4 litres 
Automatic transmission (approximate). ........ sse n 3.0 litres 
Final drive unit 
All models (approximate): 
BOO TROGOIB. Lcseexsh san E AURORE SIRES m E eh ERES 1.1 litres 
ee d istis PRSE T RICE EIER IY ICT T TO, CETT GEI OT OE 1.7 litres 
Fuel tank 
All models (approximate) ....... 06. cece e cece III 61 litres 
Cooling system 
Antifreeze mixture: 
DP 1001 A EREETSRTERETERYTRO VT DO NVENTTENAUENSITAS Protection down to -30°C 
Note: Refer to antifreeze manufacturer for latest recommendations. 
Brakes 
Brake pad friction material minimum thickness. ......... eee 2.0 mm 
Handbrake shoe friction material minimum thickness.............. 1.5mm 
Note: The wear warning symbol will illuminate when the pad wears down to 3.7 mm thick. 
Torque wrench settings Nm 
Cylinder block coolant drain plug. ... 2.6... cee cece eee rece eeees 25 
bnoine o] THT COVER a AAT aia REESE DEA MES «Wie bn Ra 25 
Engine sump oil drain plug: 
Loro o BEES ESSERI RSEN EC CU epee yaa ie S Wein 25 
MEISTEN A eee rV eC ee ae re aN 35 
POE OI ears vivonn ETRAS TEN ERES Sra Dic Pe S 60 
Suspension turret/tension braces": 
M10 (outer bolts): 
SOS I SRITQCEEIEICCO E DG UT TENE ESSET IER, 40 
BMC eT ieee (0 9/0: «0: Rend de SR UE rrr ntt Angle-tighten a further 60° 
M12 (centre bolt): 
[10.9 V CE rS PCR i enn 100 
RRR COE NIDCKNTQERVT CIRCO OOo OUI OD LEE TTE Angle-tighten a further 100* 
FROWN DOS: eos rove nq ace e REPE SS RITE 6976 P RIS RTL. 120 
* Do not re-use 
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The service intervals are tailored according 
to the operating conditions, driving style, time 
elapsed and mileage covered, instead of set 
distance/time limits. These factors are taken 
into account, the maintenance requirements are 
calculated by the vehicle's on-board systems, 
and a symbol representing the item requiring 
attention is displayed in the instrument cluster. 
The urgency of the attention is indicated by a 


colour-coding system — green, yellow or red. 
Consequently, the intervals listed below are 
guidelines, starting values/interval forecasts, 
or our recommendations. For more details, 
refer to the Owners Handbook supplied with 
the vehicle. 

When the vehicle is new, it should be 
serviced by a dealer service department (or 
other workshop recognised by the vehicle 


manufacturer as providing the same standard 


has been carried out as and when specified, 
using only original equipment parts or parts 
certified to be of equivalent quality. 
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Underbonnet view of a 4-cylinder M47T2 engine 
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Engine oil filler cap 
Engine oil filter cover 
Engine oil level dipstick 
Coolant expansion tank 
Power steering fluid 
reservoir 

Washer fluid reservoir 
Air filter housing 

Pollen filter housing 
Brake and clutch fluid 
reservoir (under cover) 
Engine electrical box 
(under cover) 

Vacuum pump 


Engine oil filler cap 
Engine oil filter cover 
Engine oil level dipstick 
Coolant expansion tank 
Air filter assembly 
Washer fluid reservoir 
Brake and clutch fluid 
reservoir (under cover) 
Engine electrical box 
(under cover) 

Pollen filter housing 
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Engine oil (sump) drain 
plug 

Catalytic converter/ 
particulate filter 
Control arm 

Tension strut 
Steering track rod 
Anti-roll bar 
Reinforcement frame 
Steering rack electric 
motor 

Starter motor 


Fuel tank 

Exhaust tail box 

Final drive unit 
Driveshaft 

Handbrake cable 
Camber arm 

Trailing arm 

Shock absorber lower 
mounting 
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Front underbody view — N47 engine shown, others are similar 


18: Maintenance procedures - diesel models 


1 Introduction 


1 This Chapter is designed to help the home 
mechanic maintain his/her vehicle for safety, 
economy, long life and peak performance. 

2 The Chapter contains a master maintenance 
schedule, followed by Sections dealing 
specifically with each task in the schedule. 
Visual checks, adjustments, component 
renewal and other helpful items are included. 
Refer to the accompanying illustrations of 
the engine compartment and the underside 
of the vehicle for the locations of the various 
components. 

3 Servicing your vehicle in accordance with 
the service indicator display and the following 
Sections will provide a planned maintenance 
programme, which should result in a long and 
reliable service life. This is a comprehensive 
plan, so maintaining some items but not 
others at the specified service intervals will 
not produce the same results. 

4 As you service your vehicle, you will 
discover that many of the procedures can — 
and should — be grouped together, because 
of the particular procedure being performed, 
or because of the proximity of two otherwise- 
unrelated components to one another. For 
example, if the vehicle is raised for any reason, 
the exhaust can be inspected at the same time 
as the suspension and steering components. 
5 The first step in this maintenance 
programme is to prepare yourself before the 
actual work begins. Read through all the 


Sections relevant to the work to be carried out, 
then make a list and gather all the parts and 
tools required. If a problem is encountered, 
seek advice from a parts specialist, or a dealer 
service department. 


Remote control battery 


6 The remote control battery is recharged 
every time the key is inserted into the 
ignition switch. Battery renewal is therefore 
not necessary. Should the battery fail, the 
complete key will require renewing. Refer to a 
BMW dealer or specialist. 


E EPEE TA 


1 If, from the time the vehicle is new, the 
routine maintenance schedule is followed 
closely, and frequent checks are made of fluid 
levels and high-wear items, as suggested 
throughout this manual, the engine will be kept 
in relatively good running condition, and the 
need for additional work will be minimised. 

2 It is possible that there will be times when 
the engine is running poorly due to the lack 
of regular maintenance. This is even more 
likely if a used vehicle, which has not received 
regular and frequent maintenance checks, is 
purchased. In such cases, additional work 
may need to be carried out, outside of the 
regular maintenance intervals. 

3 If engine wear is suspected, a compression 
test (refer to the relevant Part of Chapter 2) 
will provide valuable information regarding 
the overall performance of the main internal 


components. Such a test can be used as a 
basis to decide on the extent of the work to 
be carried out. If, for example, a compression 
test indicates serious internal engine wear, 
conventional maintenance as described 
in this Chapter will not greatly improve the 
performance of the engine, and may prove a 
waste of time and money, unless extensive 
overhaul work is carried out first. 

4 The following series of operations are 
those most often required to improve the 
performance of a generally poor-running 
engine: 


Primary operations 


a) Clean, inspect and test the battery (See 
Weekly checks). 
b) Check all the engine-related fluids (See 
Weekly checks). 
c) Check the condition and tension of the 
auxiliary drivebelt(s) (Section 12). 
d) Renew the main fuel filter (Section 9). 
e) Check the condition of the air filter, and 
renew if necessary (Section 8). 
f) Check the condition of all hoses, and 
check for fluid leaks (Section 7). 
5 If the above operations do not prove fully 
effective, carry out the following secondary 
operations: 
Secondary operations 
All items listed under Primary operations, plus 
the following: 
a) Check the charging system (see Chap- 
ter 5A). 
b) Check the glow plug system (see Chap- 
ter 5A). 
c) Check the fuel system (see Chapter 4B). 


Every 15 000 miles or 2 years, whichever comes first 


1 The oil service is made up of 5 elements: 
engine oil and filter change, handbrake check, 


3.3 Rotate the fastener (arrowed) to 
access the sump drain plug 


pollen filter renewal, air filter element renewal 
and main fuel filter change. The handbrake 
check and pollen filter renewal should be 
carried out every time the engine oil and filter 
are changed, whilst the air filter element and 
main fuel filter should be renewed at every 3rd 
engine oil and filter change. Refer to Section 8 
for air filter renewal and Section 9 for main fuel 
filter renewal. 


Engine oil and filter change 


2 Frequent oil and filter changes are the most 
important preventative maintenance work 
which can be undertaken by the DIY owner. 
As engine oil ages, it becomes diluted and 
contaminated, which leads to premature 
engine wear. 

3 Before starting this procedure, gather 
together all the necessary tools and materials. 
Also make sure you have plenty of clean rags 
and newspapers handy, to mop-up any spills. 
Ideally, the engine oil should be warm, as it 
will drain better, and more built-up sludge will 


be removed with it. Take care, however, not to 
touch the exhaust or any other hot parts of the 
engine when working under the car. To avoid 
any possibility of scalding, and to protect 
yourself from possible skin irritants and other 
harmful contaminants in used engine oils, 
it is advisable to wear gloves. Access to the 
underside of the car will be improved if it 
can be raised on a lift, driven onto ramps, 
or jacked up and supported on axle stands 
(see Jacking and vehicle support). Whichever 
method is chosen, make sure the car remains 
level, or if it is at an angle, so that the drain 
plug is at the lowest point. Where necessary 
remove the undershield from under the engine. 
On vehicles equipped with front reinforcement 
plate between the front suspension lower 
control arms, access to the sump plug is via a 
removable flap in the plate (see illustration). 

4 Working in the engine compartment, locate 
the oil filter housing on the left-hand side of 
the engine, in front of the intake manifold. 
Undo the bolts (M47T2 and M57T2 engines 


only) and remove the plastic acoustic cover 
from the top of the engine (see illustrations). 
5 Place a wad of rag around the bottom of 
the oil filter housing to absorb any spilt oil. 

6 Using a spanner or socket, unscrew 
and remove the cover, complete with filter 
cartridge (see illustration). The oil will drain 
from the housing back into the sump as the 
cover is removed. 

7 Recover the O-rings from the cover. 

8 Using a clean rag, wipe the mating faces of 
the housing and cover. 

9 Fit new O-rings to the cover (see illus- 
tration). 

10 On M47T2 and M57T2 engines, fit the new 
filter cartridge into the cover (see illustration). 


3.6 Unscrew the cover and remove it 
complete with filter element 


3.10b Align the lug on the base of the filter 
element (arrowed) . . . 


3.4a On M47T2 and M57T2 engines, undo the 2 bolts and lift and 
pull the plastic cover from the top of the engine. Note the locating 
lugs at the rear (arrowed) 
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3.4b On N47 and N57 engines, pull up the front edge, and slide 


the plastic cover forwards 


On N47 and N57 engines, fit the new filter 
element into the filter housing, ensuring the 
lug on the base of the element aligns with the 
locating hole in the housing (see illustration). 
11 Smear a little clean engine oil on the 
O-rings, refit the cover and tighten it to 25 Nm 
(18 Ibf ft) if using the special filter removal tool, 
or securely if using a strap wrench. 

12 Working under the car, slacken the 
sump drain plug about half a turn (see illus- 
tration 3.3). Position the draining container 
under the drain plug, then remove the plug 
completely. If possible, try to keep the plug 
pressed into the sump while unscrewing it 
by hand the last couple of turns. Note that 
on some models, it will be necessary to 


3.9 On all engines, renew the cover cap 
O-ring seal (arrowed). On M47T2 and 
M57T2 engines, also renew the cover 
centre O-rings (arrowed) 


3.10c ... with the locating hole (arrowed) 
in the housing - N47 and N57 engines 


rotate the fastener and open the drain plug 
access flap in the engine undershield. 

13 Recover the drain plug sealing ring. 

14 Allow some time for the old oil to drain, 
noting that it may be necessary to reposition 
the container as the oil flow slows to a 
trickle. 

15 After all the oil has drained, wipe off the 
drain plug with a clean rag. Check the sealing 
washer condition, and renew it if necessary. 
Clean the area around the drain plug 
opening, then refit and tighten the plug (see 
illustration). 

16 Remove the old oil and all tools from 
under the car, then lower the car to the ground 
(if applicable). 


c. ERU 


3.10a Fit the new element to the cover — 
M47T2 and M57T2 engines 


3.15 If necessary, renew the sump drain 
plug washer 


3.19 Oil level display in the instrument 
cluster 


Models without a dipstick 


17 Adda little less than the correct amount of 
oil (see Capacities at the start of this Chapter) 
to the engine through the oil filler cap orifice, 
using the correct grade and type of oil (see 
Lubricants and fluids). An oil can spout or 
funnel may help to reduce spillage. 

18 Start the engine and run it for 3 minutes; 
check for leaks around the oil filter seal and 
the sump drain plug. Note that there may be a 
delay of a few seconds before the oil pressure 
warning light goes out when the engine is first 
started, as the oil circulates through the engine 
oil galleries and the new oil filter, before the 
pressure builds-p. 

19 Lightly push the button on the indicator 
up or down until the work OIL is shown in the 
instrument cluster display. Press the button on 
the end of the indicator stalk and the oil level 
will be displayed. If necessary, stop the engine 
and add engine oil until the level is correct (see 
illustration). Refer to the owners handbook for 
details of the electronic oil level monitor. 


Models with a dipstick 


20 Remove the dipstick then unscrew the oil 
filler cap from the cylinder head cover. Fill the 
engine, using the correct grade and type of oil 
(see Lubricants and fluids). An oil can spout 
or funnel may help to reduce spillage. Pour in 
half the specified quantity of oil first, then wait 
a few minutes for the oil to run to the sump. 
Continue adding oil a small quantity at a time 
until the level is up to the lower mark on the 
dipstick. Finally, bring the level up to the upper 
mark on the dipstick. Insert the dipstick, and 
refit the filler cap. 


Every 25 000 miles 


1 
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3.25 Undo the bolts (arrowed) and remove 
the pollen filter cover 


21 Start the engine and run it for a few 
minutes; check for leaks around the oil filter 
seal and the sump drain plug. Note that there 
may be a delay of a few seconds before the 
oil pressure warning light goes out when the 
engine is first started, as the oil circulates 
through the engine oil galleries and the new oil 
filter, before the pressure builds-up. 

22 Switch off the engine, and wait a few 
minutes for the oil to settle in the sump once 
more. With the new oil circulated and the 
filter completely full, recheck the level on the 
dipstick, and add more oil as necessary. 


All models 


23 Dispose of the used engine oil safely, with 
reference to General repair procedures in the 
Reference section of this manual. 


Handbrake check 


24 Check and, if necessary, adjust the 
handbrake as described in Chapter 9. Check 
that the handbrake cables are free to move 
easily and lubricate all exposed linkages/cable 
pivots. 


Pollen filter renewal 


25 Undo the bolts and remove the upper 
section of the pollen filter housing (see 
illustration). 

26 Release the catches at the front edge, and 
remove the filter element (see illustration). 

27 Fit the new element into the housing, 
ensuring it's correctly seated. 

28 Refit the upper housing and securely 
tighten the retaining bolts. 


3.26 Release the clips (arrowed) and lift 
the pollen filter element from place 


4 E EN 


1 Ensure that all electrical items are switched 
off then turn on the ignition switch. Note: Do 
not start the engine. 

2 Ensure the on-board time and date 
are correctly set in accordance with the 
instructions in the owner's handbook. In order 
for the CBS display to function correctly, the 
on-board time and date must be correct. 

3 Each service item that appears on the 
instrument cluster display can be reset. Note 
that it is only possible to reset an item if the 
service life of the item is below 8096. 

4 Press the trip odometer button for 
approximately 10 seconds until the first 
CBS (Condition Based Service) item 
appears in the instrument cluster display. 
Note that the most urgent item is displayed 
first. If this is not the item required, select 
the item to be reset by briefly pressing the 
button again. 

5 When the required item is selected, press 
the button again until 'Reset?' appears in 
the display. Note that the reset process is 
cancelled by not pressing the button to 
confirm, and waiting for the display to return 
to its normal state. 

6 Press the button again for approximately 
3 seconds to confirm the reset. Note that it is 
only possible to reset the brake pad display if 
the pad sensors are working properly. 

7 Turn off the ignition switch. 


5 Front brake service 
ES 
EN 


Brake pads 


1 When this CBS item is displayed, the 
thickness of the front brake pads friction 
material should be checked, and if any are 
approaching the minimum thickness, all four 
front pads should be renewed. 


2 Firmly apply the handbrake, then jack up 
the front of the car and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the front roadwheels. 

3 The brake pad warning symbol in the CBS 
display indicates that the pad friction material 
thickness is worn and that the pads require 
renewal. However, the warning will also be given 
if the wiring to and from each pads sensor is 
damaged or the connections are poor, dirty, etc. 
Check the wiring to and from the sensor for poor 
connections/breaks before renewing the pads. 


4 The thickness of friction material remaining 
on each brake pad can be measured through 
the top of the caliper body. If any pad's friction 
material is worn to the specified thickness or 
less, all four pads must be renewed as a set. 
Pad renewal is described in Chapter 9. 


Brake disc check 


5 Check the front brake disc condition, 
and measure the thickness of the disc as 
described in Chapter 9. Renew both front 
discs if necessary. 
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Every 30 000 miles 


6 Rear brake service 


Brake pads 

1 When this CBS item is displayed, the 
thickness of the rear brake pads friction 
material should be checked, and if any are 
approaching the minimum thickness, all four 
rear pads should be renewed. 


2 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands 
(see Jacking and vehicle support). Remove 
the rear roadwheels. 


3 The thickness of friction material 
remaining on each brake pad can be 
measured through the top of the caliper 
body. If any pad's friction material is worn to 
the specified thickness or less, a// four pads 
must be renewed as a set. Pad renewal is 
described in Chapter 9. 


Brake disc check 


4 Check the front brake disc condition, 
and measure the thickness of the disc as 
described in Chapter 9. Renew both front 
discs if necessary. 


Handbrake shoe lining check 


5 Inspect and the handbrake shoes lining 
material as described in Chapter 9. If any of 
the shoe’s lining material has worn below the 
minimum thickness, renew all four shoes as 
described in Chapter 9. 


Every 30 000 miles or 4 years, whichever comes first 


1 The vehicle check consists of several tasks. 
Before the CBS display can be reset, all of the 
following tasks must be complete. 


Instruments and 
electrical equipment 


2 Check the operation of all instruments and 
electrical equipment. 

3 Make sure that all instruments read correctly, 
and switch on all electrical equipment in turn, 
to check that it functions properly. 


Seat belt check 


4 Carefully examine the seat belt webbing 
for cuts or any signs of serious fraying or 
deterioration. Pull the belt all the way out, and 
examine the full extent of the webbing. 

5 Fasten and unfasten the belt, ensuring 
that the locking mechanism holds securely 
and releases properly when intended. Check 
also that the retracting mechanism operates 
correctly when the belt is released. 

6 Check the security of all seat belt mountings 
and attachments which are accessible, without 
removing any trim or other components, from 
inside the car. 


Wash/wipe system check 


7 Check that each of the washer jet nozzles 
are clear and that each nozzle provides a 
strong jet of washer fluid. Renew as necessary 
- refer to Chapter 12. 

8 Check the condition of each wiper blade for 
damage of wear. As time passes the blades 
will become hardened, wipe performance will 
deteriorate, and noise will increase. Renew 
the blades as necessary — see Weekly checks. 


Bodywork corrosion check 


9 This work should be carried out by a BMW 
dealer in order to validate the vehicle warranty. 
The work includes a thorough inspection of the 
vehicle paintwork and underbody for damage 
and corrosion. 


Tyre check 


10 Check the tread depth, external condition 
and inflation pressure of the tyres. See Weekly 
checks for details of the procedures and tyre 
pressure information. 


Initialise tyre check system 


11 Initialisation of the tyre pressure checking 
system must be carried out after the tyre 
pressures have been corrected, or a tyre/ 
wheel renewed. The system is initialised as 
follows: 


Models with iDrive 


a) Press the iDrive controller to call up the i 
menu. 

b) Select ‘Settings’ and press the controller. 

c) Select 'Car/Tyres' and press the 
controller. 

d) Turn the controller until ‘Tyres; RPA’ is 
selected, then press the controller. 

e) Start the engine, but do not drive off. 

f) Select 'Confirm tyre pressure' and press 
the controller. 

g) Drive off. Initialisation is completed during 
the journey. 

Models without iDrive 


a) Start the engine, but do not drive off. 

b) Press the direction indicator stalk up or 
down until the tyre pressure symbol and 
RESET appear in the instrument cluster 
display. 

c) Press the button on the end of the 


7.13 Use a hydrometer to check the 
strength of the antifreeze 


indicator stalk to confirm the selection of 
the Run Flat Indicator. 

d) Press the button again for approximately 
5 seconds, until a check/tick appears after 
RESET. 

e) Drive off. Initialisation is completed during 
the journey. 


Battery check 


12 Check the condition of the battery, and 
recharge if necessary — refer to Chapter 5A. 


Coolant concentration check 


13 Use a hydrometer to check the 
strength of the antifreeze (see illustration). 
Follow the instructions provided with your 
hydrometer. The antifreeze strength should 
be approximately 5096. If it is significantly 
less than this, drain a little coolant from the 
radiator (see this Chapter), add anti-freeze to 
the coolant expansion tank, then recheck the 
strength. 


Hose and fluid leak check 


14 Visually inspect the engine joint faces, 
gaskets and seals for any signs of water or 
oil leaks. Pay particular attention to the areas 
around the camshaft cover, cylinder head, 
oil filter and sump joint faces. Bear in mind 
that, over a period of time, some very slight 
seepage from these areas is to be expected 
- what you are really looking for is any 
indication of a serious leak. Should a leak be 
found, renew the offending gasket or oil seal 
by referring to the appropriate Chapters in this 
manual. 

15 Also check the security and condition of 
all the engine-related pipes and hoses. Ensure 
that all cable-ties or securing clips are in place 
and in good condition. Clips which are broken 
or missing can lead to chafing of the hoses, 
pipes or wiring, which could cause more 
serious problems in the future. 

16 Carefully check the radiator hoses 
and heater hoses along their entire length. 
Renew any hose which is cracked, swollen 
or deteriorated. Cracks will show up better if 
the hose is squeezed. Pay close attention to 
the hose clips that secure the hoses to the 
cooling system components. Hose clips can 


A leak in the cooling system will usually 
show up as white- or antifreeze- 


coloured deposits on the area adjoining 
the leak. 


pinch and puncture hoses, resulting in cooling 
system leaks. 

17 Inspect all the cooling system components 
(hoses, joint faces, etc) for leaks (see Haynes 
Hint). Where any problems of this nature 
are found on system components, renew 
the component or gasket with reference to 
Chapter 3. 

18 Where applicable, inspect the automatic 
transmission fluid cooler hoses for leaks or 
deterioration. 

19 With the car raised, inspect the petrol 
tank and filler neck for punctures, cracks 
and other damage. The connection between 
the filler neck and tank is especially critical. 
Sometimes a rubber filler neck or connecting 
hose will leak due to loose retaining clamps or 
deteriorated rubber. 

20 Carefully check all rubber hoses and metal 
fuel lines leading away from the petrol tank. 
Check for loose connections, deteriorated 
hoses, crimped lines, and other damage. 
Pay particular attention to the vent pipes and 
hoses, which often loop up around the filler 
neck and can become blocked or crimped. 
Follow the lines to the front of the car, carefully 
inspecting them all the way. Renew damaged 
sections as necessary. 

21 Closely inspect the metal brake pipes 
which run along the car underbody. If they 
show signs of excessive corrosion or damage 
they must be renewed. 

22 From within the engine compartment, 
check the security of all fuel hose attachments 


7.27 Check for wear in the hub bearings 
by grasping the wheel and trying to rock it 


and pipe unions, and inspect the fuel hoses 
and vacuum hoses for kinks, chafing and 
deterioration. 

23 Check the condition of the power steering 
fluid hoses and pipes. 


Suspension and steering check 


24 Raise the front of the car, and securely 
support it on axle stands (see Jacking and 
vehicle support). 

25 Visually inspect the balljoint dust covers 
and the steering rack-and-pinion gaiters for 
splits, chafing or deterioration. Any wear of 
these components will cause loss of lubricant, 
then dirt and water entry, resulting in rapid 
deterioration of the balljoints or steering gear. 
26 Check the power steering fluid hoses for 
chafing or deterioration, and the pipe and 
hose unions for fluid leaks. Also check for 
signs of fluid leakage under pressure from 
the steering gear rubber gaiters, which would 
indicate failed fluid seals within the steering 
gear. 

27 Grasp the roadwheel at the 12 o'clock 
and 6 o'clock positions, and try to rock it 
(see illustration). Very slight free play may 
be felt, but if the movement is appreciable, 
further investigation is necessary to determine 
the source. Continue rocking the wheel while 
an assistant depresses the footbrake. If the 
movement is now eliminated or significantly 
reduced, it is likely that the hub bearings are 
at fault. If the free play is still evident with the 
footbrake depressed, then there is wear in the 
suspension joints or mountings. 

28 Now grasp the wheel at the 9 o'clock 
and 3 o'clock positions, and try to rock it as 
before. Any movement felt now may again 
be caused by wear in the hub bearings or 
the steering track rod balljoints. If the inner or 
outer balljoint is worn, the visual movement 
will be obvious. 

29 Using a large screwdriver or flat bar, 
check for wear in the suspension mounting 
bushes by levering between the relevant 
suspension component and its attachment 
point. Some movement is to be expected 
as the mountings are made of rubber, 
but excessive wear should be obvious. 
Also check the condition of any visible 
rubber bushes, looking for splits, cracks or 
contamination of the rubber. 


7.34 Check the condition of the exhaust 
mounting rubbers (arrowed) 


30 With the car standing on its wheels, have 
an assistant turn the steering wheel back- 
and-forth about an eighth of a turn each 
way. There should be very little, if any, lost 
movement between the steering wheel and 
roadwheels. if this is not the case, closely 
observe the joints and mountings previously 
described, but in addition, check the steering 
column universal joints for wear, and the rack- 
and-pinion steering gear itself. 


Strut/shock absorber check 


31 Check for any signs of fluid leakage 
around the suspension strut/shock absorber 
body, or from the rubber gaiter around the 
piston rod. Should any fluid be noticed, 
the suspension strut/shock absorber is 
defective internally, and should be renewed. 
Note: Suspension struts/shock absorbers 
should always be renewed in pairs on the 
same axle. 

32 The efficiency of the suspension strut/ 
shock absorber may be checked by bouncing 
the car at each corner. Generally speaking, the 
body will return to its normal position and stop 
after being depressed. If it rises and returns 
on a rebound, the suspension strut/shock 
absorber is probably suspect. Examine also 
the suspension strut/shock absorber upper 
and lower mountings for any signs of wear. 


Exhaust system check 


33 With the engine cold (at least an hour after 
the car has been driven), check the complete 
exhaust system from the engine to the end of 
the tailpipe. The exhaust system is most easily 
checked with the car raised on a hoist, or 
suitably supported on axle stands, so that the 
exhaust components are readily visible and 
accessible. 

34 Check the exhaust pipes and connections 
for evidence of leaks, severe corrosion and 
damage. Make sure that all brackets and 
mountings are in good condition, and that 
all relevant nuts and bolts are tight (see 
illustration). Leakage at any of the joints or 
in other parts of the system will usually show 
up as a black sooty stain in the vicinity of the 
leak. 

35 Rattles and other noises can often be 
traced to the exhaust system, especially the 
brackets and mountings. Try to move the 
pipes and silencers. If the components are 
able to come into contact with the body or 
suspension parts, secure the system with new 
mountings. Otherwise separate the joints (if 
possible) and twist the pipes as necessary to 
provide additional clearance. 


Hinge and lock lubrication 


36 Lubricate the hinges of the bonnet, doors 
and tailgate with a light general-purpose oil. 
Similarly, lubricate all latches, locks and lock 
strikers. At the same time, check the security 
and operation of all the locks, adjusting them 
if necessary (see Chapter 11). Lightly lubricate 
the bonnet release mechanism and cable with 
a suitable grease. 


Road test 


Steering and suspension 


37 Check for any abnormalities in the 
steering, suspension, handling or road ‘feel’. 
38 Drive the car, and check that there are no 
unusual vibrations or noises. 

39 Check that the steering feels positive, 
with no excessive 'sloppiness', or roughness, 
and check for any suspension noises when 
cornering and driving over bumps. 


Drivetrain 


40 Check the performance of the engine, 
clutch (where applicable), gearbox/transmission 
and driveshafts. 

41 Listen for any unusual noises from the 
engine, clutch and gearbox/transmission. 

42 Make sure that the engine runs smoothly 
when idling, and that there is no hesitation 
when accelerating. 


43 Check that, where applicable, the clutch 
action is smooth and progressive, that the 
drive is taken up smoothly, and that the 
pedal travel is not excessive. Also listen 
for any noises when the clutch pedal is 
depressed. 

44 On manual gearbox models, check that 
all gears can be engaged smoothly without 
noise, and that the gear lever action is smooth 
and not abnormally vague or ‘notchy’. 

45 On automatic transmission models, make 
sure that all gearchanges occur smoothly, 
without snatching, and without an increase in 
engine speed between changes. Check that 
all the gear positions can be selected with the 
car at rest. If any problems are found, they 
should be referred to a BMW dealer or suitably 


equipped specialist. 
Check the braking system 
46 Make sure that the car does not pull to 
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one side when braking, and that the wheels 
do not lock when braking hard. 

47 Check that there is no vibration through 
the steering when braking. 

48 Check that the handbrake operates 
correctly without excessive movement of the 
lever, and that it holds the car stationary on a 
slope. 

49 Test the operation of the brake servo unit 
as follows. With the engine off, depress the 
footbrake four or five times to exhaust the 
vacuum. Hold the brake pedal depressed, then 
start the engine. As the engine starts, there 
should be a noticeable 'give' in the brake pedal 
as vacuum builds-up. Allow the engine to run 
for at least two minutes, and then switch it off. 
If the brake pedal is depressed now, it should 
be possible to detect a hiss from the servo 
as the pedal is depressed. After about four or 
five applications, no further hissing should be 
heard, and the pedal should feel much harder. 


Every 45 000 miles or 6 years, whichever comes first 


8 Airfilter element renewal A 
x 
~ 
~ 


Note: The air filter element should be renewed 
at every 3rd engine oil and filter change. 


M47T2 4-cylinder engines 


1 Undo the bolts and remove the plastic 
acoustic cover from the top of the engine (see 
illustration 3.4a). 


8.4 Lift the filter element from place... 


2 Undo the bolt and pull the neck outwards 
from the housing (see illustration). 

3 Undo the 4 bolts and lift off the filter housing 
(see illustration). 

4 Lift the filter element from place (see 
illustration). 

5 Note how the support at the end of the 
filter element locates in the housing (see 
illustration). 

6 Clean the air filter housing, removing all 
debris. 

7 Slide the new filter element into place, 


8.2b ... and pull the intake neck from the 
housing 


8.5 ... noting how the rear locating lug 
(arrowed) engages 


ensuring it locates correctly with the housing, 
with the rear locating lug at the base. 

8 The remainder of refitting is a reversal of 
removal. 


N47 4-cylinder and 
N57 6-cylinder engines 


9 Undo the 3 fasteners and lift the filter cover 
(see illustration). 

10 Note its fitted position, and lift the filter 
element from the housing (see illustration). 


= " -.- 


e. 


8.3 Undo the bolts (arrowed) and remove 
the housing 
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8.10 Lift the cover and remove the element 


11 Clean the air filter housing, removing all 
debris. 

12 Fit the new filter element into place, 
ensuring it locates correctly with the housing. 
13 The remainder of refitting is a reversal of 
removal. 


M57T2 6-cylinder engines 


14 Undo the bolts and remove the upper 
section of the pollen filter housing from 
the rear of the engine compartment (see 
illustration 3.25). 

15 Release the clips and remove the left- 


and right-hand plastic covers behind the 
suspension turrets in the engine compartment 
(see illustration). 

16 Release the clips and pull the cable guide 
from the front edge of the pollen filter housing 
(see illustration). 

17 Release the clip and bolt on each side, 
and pull the lower section of the pollen 
filter housing forwards and upwards (see 
illustrations). 

18 Undothe bolts and remove the plastic cover 
from the top of the engine (see illustration). 

19 Prise out/undo the cap from the centre 


8.15 Release the clips (arrowed) and remove the plastic cover 


each side 


of the scuttle trim panel, undo the exposed 
bolt, then undo the bolt at each end of the 
tension brace. Carefully pull each brace from 
the grommets at the centre of the scuttle 
(see illustrations). Note that new bolts are 
required. 

20 Undo the bolts securing the plastic 
cover at the rear of the cylinder head (see 
illustration). Note that it's not necessary to 
remove the cover, merely move it a little to the 
left-hand side. 

21 Disconnect the intake hose from the air 
cleaner housing. 


8.16 Release the clips (arrowed) and pull 
the cable guide forwards 


. .. then pull the pollen filter lower 
housing forwards 


8.17c 


8.17a Rotate the temperature sensor 
and remove it from the bracket. On the 
passenger's side, disconnect the bonnet 
switch 


8.18 Undo the bolts (arrowed) and remove 
the plastic cover 


8.17b Undo the bolt and release the clip 
each side (arrowed) .. . 


8.19a Remove the plastic cap from the 
centre of the scuttle trim panel 


22 Undo the 3 bolts and slide the air filter 
intake neck forwards (see illustration). 

23 Unscrew the oil filler cap, then undo the 
5 bolts and remove the air filter cover (see 
illustration). 

24 Lift the filter element from place, noting 
how the support at the end of the filter element 
locates in the housing (see illustrations 8.4 
and 8.5). 

25 Clean the air filter housing, removing all 
debris. 

26 Slide the new filter element into place, 
ensuring it locates correctly with the housing. 
27 The remainder of refitting is a reversal of 


removal. 


9 Main fuel filter renewal 


Note: The main fuel filter should be renewed 
at every 3rd engine oil and filter change. 

1 Ensure the ignition is switched off, then 
raise the rear of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

2 Undo the bolts and remove the underbody 
protection panel to the left-hand side of the 
transmission (see illustration). 

3 Cut off the clamp securing the fuel hose 
to the front of the filter, and disconnect the 
hose (see illustrations). Be prepared for fuel 
spillage. Update the clamp with a screw-type 
clamp. 

4 Undo the bolts securing the filter unit clamp 


9.2 Undo the fasteners (arrowed) and 
remove the panel beneath the transmission 


9.4 Undo the clamp retaining bolts 
(arrowed) 


8.19b Undo the bolt at the end of each 
tension brace (arrowed) 


— - wf 
8.22 Undo the bolts (arrowed) and slide 
the intake neck forward 


to the vehicle body (see illustration). The 
clamp must be transferred to the new filter. 

5 Slide out the clip and detach the fuel 
preheater from the rear of the filter (see 
illustrations). 


9.5a Slide out the retaining clip . . . 
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8.20 Undo the bolts (arrowed) and move 
the cover to the left-hand side 


8.23 Air filter cover bolts (arrowed) 


6 Refitting is a reversal of removal. Turn on the 
ignition and leave it for approximately 1 minute. 
The pre-supply pump in the tank is activated, 
and the fuel pipe to the high-pressure pump is 
vented. Start the engine and check for leaks. 


9.3b When refitting, update the original 
with a screw-type clamp 


9.5b ...and pull the preheater from the 
filter 
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Every 125 000 miles 


10 Diesel particulate filter — 
renewal 


Every 2 years 


11 Brake fluid renewal 
S 


N 


Warning: Brake hydraulic fluid 

can harm your eyes and damage 

painted surfaces, so use extreme 
caution when handling and pouring it. Do 
not use fluid that has been standing open 
for some time, as it absorbs moisture 
from the air. Excess moisture can cause a 
dangerous loss of braking effectiveness. 
1 The procedure is similar to that for the 
bleeding of the hydraulic system as described 
in Chapter 9, except that the brake fluid 
reservoir should be emptied by siphoning, 


Every 4 years 


12 Auxiliary drivebe 
ice esce S 
N 


Drivebelt(s) checking 


1 Due to their function and construction, the 
belts are prone to failure after a period of 
time, and should be inspected periodically to 
prevent problems. 

2 The number of belts used on a particular car 
depends on the accessories fitted. Drivebelts 
are used to drive the coolant pump, alternator, 
power steering pump and air conditioning 
compressor (where applicable). 

3 To improve access for belt inspection, if 
desired, remove the cooling fan and shroud as 
described in Chapter 3. 

4 With the engine stopped, using your 


12.6 Use a flat bar to mis-align the power 
steering pump belt 


Renewal of the diesel particulate filter is 
described in Chapter 4C. 


using a clean poultry baster or similar before 
starting, and allowance should be made for 
the old fluid to be expelled when bleeding a 
section of the circuit. 

2 Working as described in Chapter 9, open 
the first bleed screw in the sequence, and 
pump the brake pedal gently until nearly all 
the old fluid has been emptied from the master 
cylinder reservoir. 

3 Top-up to the MAX level with new fluid, 
and continue pumping until only the new fluid 
remains in the reservoir, and new fluid can be 
seen emerging from the bleed screw. Tighten 
the screw, and top the reservoir level up to the 
MAX level line. 

4 Work through all remaining bleed screws 
in the sequence until new fluid can be seen 


fingers (and an electric torch if necessary), 
move along the belts, checking for cracks 
and separation of the belt plies. Also check 
for fraying and glazing, which gives the belt 
a shiny appearance. Both sides of the belts 
should be inspected, which means the belt 
will have to be twisted to check the underside. 
If necessary turn the engine using a spanner 
or socket on the crankshaft pulley bolt to that 
the whole of the belt can be inspected. 


4-cylinder engines 


5 Open the bonnet. Remove the cooling fan 
and shroud as described in Chapter 3. 


M47T2 engine 


6 If the drivebelt is to be re-used, mark the 
running direction of the belt before removal. 
Using a large flat bar, lever the lower edge 
of the power steering pump belt forwards, 


12.8 Use a Torx bit (arrowed) to rotate the 
tensioner anti-clockwise 


at all of them. Be careful to keep the master 
cylinder reservoir topped-up to above the MIN 
level at all times, or air may enter the system 
and increase the length of the task. 


Old hydraulic fluid is usually 
much darker in colour than 
the new, making it easy to 
distinguish the two. 


HAYNES 


HiNT 


5 When the operation is complete, check that 
all bleed screws are securely tightened, and 
that their dust caps are refitted. Wash off all 
traces of spilt fluid, and recheck the master 
cylinder reservoir fluid level. 

6 Check the operation of the brakes before 
taking the car on the road. 


and rotate the crankshaft pulley clockwise 
and remove the belt from the pulleys (see 
illustration). 

7 If the drivebelt is to be re-used, mark the 
running direction of the belt before removal. 

8 Using a Torx bit, rotate the tensioner pulley 
(anti-clockwise) to compress the tensioner, 
and slide the drivebelt from the pulleys (see 
illustration). 

9 If desired to aid refitting, the tensioner can 
be compressed fully and locked in position 
using a metal rod through the hole in the 
tensioner — note that the tensioner has a 
powerful spring, so a strong rod will be 
required (see illustration). 

10 If the original belt is being refitted, observe 
the running direction mark made before 
removal. 

11 If the tensioner has not been locked 
in position, compress the tensioner, and 


12.9 Lock the tensioner by inserting a 
suitable rod/drill bit (arrowed) 
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engage the belt with the pulleys, ensuring 
that it is routed as noted before removal (see 
illustration). Make sure that the belt engages 
correctly with the grooves in the pulleys. 

12 Where applicable, compress the tensioner 
until the locking rod can be removed, then 
withdraw the rod and release the tensioner. 

13 Position the power steering belt around 
the pump pulley and the upper half of the 
crankshaft pulley. Position BMW special tool 
No 11 0 330 on the crankshaft pulley, then 
rotate the pulley clockwise. As the pulley 
rotates, the power steering pump belt will be 
pulled into place. We made an alternative tool 
using strips of steel (see illustrations). 


N47 engine 


14 If the drivebelt is to be re-used, mark the 
running direction of the belt before removal. 
15 Using a Torx bit, rotate the tensioner 
(clockwise), and slide the drivebelt from the 
pulleys (see illustration). 

16 If desired to aid refitting, the tensioner can 
be compressed fully and locked in position 
using a metal rod engaged with the holes in 
the tensioner and backplate — note that the 
tensioner has a powerful spring, so a strong 
rod/drill bit will be required (see illustration). 
17 If the original belt is being refitted, observe 
the running direction mark made before 
removal. 

18 If the tensioner has not been locked 
in position, compress the tensioner, and 
engage the belt with the pulleys, ensuring 
that it is routed as noted before removal (see 
illustration). Make sure that the belt engages 
correctly with the grooves in the pulleys. 


12.13a The BMW tool fits into the centre of 
the pulley, and feeds the belt into place as 
it’s rotated 


12.13d ... then rotate the tool clockwise 
and seat the belt in the pulley grooves 


(6) Yr 1 : 
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12.11 Auxiliary belt routing - 


M47T2 engine 
1 Tensioner pulley 4 Alternator pulley 
2 Airconditioning compressor pulley 5 Coolant pump pulley 
3 Idler pulley 6 Crankshaft pulley 


19 Where applicable, compress the tensioner All 4-cylinder engines 
until the locking rod can be removed, then 20 Refit the cooling fan and shroud as 
withdraw the rod and release the tensioner. described in Chapter 3. 


12.13c Position the socket in the pulley, 
12.13b Our tool uses strip steel, a couple ^ the tool in the socket, fit the belt to the top 
of bolts, some studding and a large socket edge of the tool... 


12.15 Insert a Torx bit into the bolt 
head (arrowed) and rotate the tensioner 12.16 Lock the tensioner using a drill bit/ 
clockwise rod (arrowed) 


H46878 


12.18 Auxiliary belt routing - 


N47 engines 
1 Tensioner pulley 3 Airconditioning 5 Idler pulley 
2 Power steering pump compressor pulley 6 Crankshaft pulley 
pulley 4 Alternator pulley 7 Coolant pump pulley 


12.27 Auxiliary belt routing - 


M57T2 engine 
1 Tensioner pulley 4 Crankshaft pulley 
2 Power steering pump pulley 5 Coolant pump pulley 
3 Alternator pulley 6 Idler pulley 


12.21 Undo the fasteners (arrowed) and 
remove the engine undershield 


6-cylinder engines 


M57T2 engine 


21 Raise the front of the vehicle and support 
it securely on axle stands (see Jacking 
and vehicle support). Undo the fasteners, 
remove the engine undershield, then remove 
the splash shield under the radiator (see 
illustration). 

22 Remove the cooling fan and shroud as 
described in Chapter 3. 

23 Remove the air conditioning compressor 
drivebelt as described in Paragraph 6 of this 
Section. 

24 If the main drivebelt is to be re-used, 
mark the running direction of the belt before 
removal. 

25 Using a spanner or socket, rotate the 
tensioner pulley (clockwise) to compress the 
tensioner, and slide the drivebelt from the 
pulleys (see illustration 12.15). 

26 If the original belt is being refitted, observe 
the running direction mark made before 
removal. 

27 Compress the tensioner, and engage the 
belt with the pulleys, ensuring that it is routed 
as noted before removal (see illustration). 
Make sure that the belt engages correctly with 
the grooves in the pulleys. 

28 Refit the air conditioning compressor 
drivebelt. 

29 Refit the cooling fan and shroud as 
described in Chapter 3. 


N57 engine 


30 Remove the cooling fan and shroud as 
described in Chapter 3. 

31 If the drivebelt is to be re-used, mark the 
running direction of the belt before removal. 
32 Using a spanner or socket, rotate the 
tensioner pulley (anti-clockwise) to compress 
the tensioner, and slide the drivebelt from the 
pulleys (see illustration 12.15). 

33 If desired to aid refitting, the tensioner can 
be compressed fully and locked in position 
using a metal rod engaged with the holes in 
the tensioner and backplate — note that the 
tensioner has a powerful spring, so a strong 
rod will be required (see illustration 12,16). 
34 If the original belt is being refitted, observe 
the running direction mark made before 
removal. 
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diesel models :a-:7 


13.3a Coolant bleed screws may be 
located on the coolant expansion tank 


(arrowed). . 


35 If the tensioner has not been locked in 
position, compress the tensioner, and engage 
the belt with the pulleys, ensuring that it is 
routed as noted before removal (see illus- 
tration 12.18). Make sure that the belt engages 
correctly with the grooves in the pulleys. 

36 Where applicable, compress the tensioner 
until the locking rod can be removed, then 
withdraw the rod and release the tensioner. 

37 Refit the cooling fan and shroud as 
described in Chapter 3. 


13 Coolant renewal 
SS 
ES 
is cold before starting this pro- 


A cedure. Do not allow antifreeze to 
come in contact with your skin, or with the 
painted surfaces of the car. Rinse off spills 
immediately with plenty of water. Never 
leave antifreeze lying around in an open 
container, or in a puddle in the driveway or 
on the garage floor. Children and pets are 
attracted by its sweet smell, but antifreeze 
can be fatal if ingested. 


Cooling system draining 


1 With the engine completely cold, cover the 
expansion tank cap with a wad of rag, and 
slowly turn the cap anti-clockwise to relieve 
the pressure in the cooling system (a hissing 
sound may be heard). Wait until any pressure 
in the system is released, then continue to 
turn the cap until it can be removed. 

2 Remove the intercooler as described in 
Chapter 4B. 

3 Bleed screws may be fitted to the EGR 
cooler, the coolant return hose and the 
coolant expansion tank (see illustrations). 
Undo the screws (where applicable), remove 
the plastic cover from the top of the engine 
(see illustrations 3.4a or 3.4b) and open the 
bleed screws. 

4 Position a suitable container beneath the 
drain plug(s) on the base of the radiator (where 
fitted). Unscrew the drain plug(s) and allow 
the coolant to drain into the container (see 
illustration). On models without a radiator 
drain plug, release the clamp and disconnect 
the radiator lower hose. 


Warning: Wait until the engine 


13.3b ... the return hose (arrowed)... 


5 To fully drain the system, also unscrew the 
coolant drain plug from the right-hand side of 
the cylinder block and allow the remainder of 
the coolant to drain into the container (see 
illustration). Access to the plug is extremely 
limited. 

6 If the coolant has been drained for a 
reason other than renewal, then provided it 
is clean it can be re-used, though this is not 
recommended. 

7 Once all the coolant has drained, fit a new 
sealing washer to the block drain plug and 
tighten it to the specified torque. 


Cooling system flushing 


8 If the antifreeze mixture has become 
diluted, then in time the cooling system 
may gradually lose efficiency, as the coolant 
passages become restricted due to rust, scale 
deposits, and other sediment. The cooling 
system efficiency can be restored by flushing 
the system clean. 

9 The radiator should be 
independently of the engine, 
unnecessary contamination. 


Radiator flushing 


10 To flush the radiator, disconnect the top 
and bottom hoses and any other relevant 
hoses from the radiator, with reference to 
Chapter 3. 

11 Insert a garden hose into the radiator top 
inlet. Direct a flow of clean water through the 
radiator, and continue flushing until clean 
water emerges from the radiator bottom 
outlet. 

12 If after a reasonable period, the water 


flushed 
to avoid 


13.4 Slacken the radiator drain plug 


13.3c ... and the EGR cooler (arrowed) 
according to model 


still does not run clear, the radiator can be 
flushed with a good proprietary cooling 
system cleaning agent. It is important that 
their manufacturer's instructions are followed 
carefully. If the contamination is particularly 
bad, insert the hose in the radiator bottom 
outlet, and reverse-flush the radiator. 


Engine flushing 


13 To flush the engine, remove the thermostat 
as described in Chapter 3, then temporarily 
refit the thermostat cover. On models where 
the thermostat is integral with the housing, 
remove the housing to allow the water to flow 
out. 

14 With the top and bottom hoses 
disconnected from the radiator, insert a 
garden hose into the radiator top hose. Direct 
a clean flow of water through the engine, and 
continue flushing until clean water emerges 
from the radiator bottom hose. 

15 On completion of flushing, refit the 
thermostat and reconnect the hoses with 
reference to Chapter 3. 


Cooling system filling 


16 Before attempting to fill the cooling 
system, make sure that all hoses and clips are 
in good condition, and that the clips are tight 
and the radiator and cylinder block drain plugs 
are securely tightened. Note that an antifreeze 
mixture must be used all year round, to 
prevent corrosion of the engine components 
(see following sub-Section). 

17 Slacken the bleed screw(s) (see illus- 
trations 13.3a, 13.3b and 13.3c). 

18 Turn on the ignition, and set the heater 
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13.5 The cylinder block drain plug 
(arrowed) is located on the right-hand side 


13.22 The float (arrowed) indicates the 
coolant level. Refer to the markings on the 
top of the expansion tank 


control to maximum temperature, with the 
fan speed set to ‘low’. This opens the heating 
valves. 

19 Remove the expansion tank filler cap. Fill 
the system by slowly pouring the coolant into 
the expansion tank to prevent airlocks from 
forming. 

20 If the coolant is being renewed, begin by 
pouring in a couple of litres of water, followed 


by the correct quantity of antifreeze, then 
top-up with more water. 

21 As soon as coolant free from air bubbles 
emerges from the bleed screw(s), tighten the 
screw(s) securely. 

22 Once the level in the expansion tank 
starts to rise, squeeze the radiator top and 
bottom hoses to help expel any trapped air 
in the system. Once all the air is expelled, 
top-up the coolant level until the float in the 
expansion tank rises to indicate the maximum 
level, then refit the expansion tank cap (see 
illustration). 

23 Start the engine and run it until it reaches 
normal operating temperature, then stop the 
engine and allow it to cool. 

24 Check for leaks, particularly around 
disturbed components. Check the coolant 
level in the expansion tank, and top-up if 
necessary. Note that the system must be cold 
before an accurate level is indicated in the 
expansion tank. If the expansion tank cap is 
removed while the engine is still warm, cover 
the cap with a thick cloth, and unscrew the 
cap slowly to gradually relieve the system 
pressure (a hissing sound will normally be 


heard). Wait until any pressure remaining in 
the system is released, then continue to turn 
the cap until it can be removed. 


Antifreeze mixture 


25 Always use an ethylene-glycol based 
antifreeze which is suitable for use in 
mixed-metal cooling systems. The quantity 
of antifreeze and levels of protection are 
indicated in the Specifications. 

26 Before adding antifreeze, the cooling 
system should be completely drained, 
preferably flushed, and all hoses checked for 
condition and security. 

27 After filling with antifreeze, a label should 
be attached to the expansion tank, stating the 
type and concentration of antifreeze used, and 
the date installed. Any subsequent topping-up 
should be made with the same type and 
concentration of antifreeze. 

Caution: Do not use engine antifreeze in 
the windscreen/tailgate washer system, 
as it will damage the vehicle paintwork. A 
screenwash additive should be added to 
the washer system in the quantities stated 
on the bottle. 
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Contents Section number Section number 
Balancer shafts - information .............. llle 14 Front subframe - lowering, removal and refitting ............ ss. 13 
Camshafts and followers — removal and refitting................ 9 ‘General nfomntioh «io ores e orh eR ur ihe tesi veto eels 1 
Compression test - description and interpretation .............. 2 Oil pressure and level switches .......... iles nn 20 
Crankshaft vibration damper/pulley and pulley hub — removal and Oil pump - removal, inspection and refitting ........... sess 15 

D. E HNTYIOIEY T ILS SUDO UV EERYT 5 Olseals -PmOARWAL... ceca aco EJUS IHRER ORC ah ORIS OA AGES 0a 16 
Crankshaft spigot bearing - renewal .......... ien 18 Sump -removal and refitting... ...... 0. eee cee eee n nees 11 
Cylinder head - removal and refitting. .......... lle 10 Timing chains - removal, inspection and refitting ............... 6 
Cylinder head cover - removal and refitting. ...........0e6.eeee 4 Timing chain sprockets and tensioner — removal and refitting. . . . . . 7 
Engine/transmission mountings — inspection and renewal ........ 19 Top Dead Centre (TDC) for No 1 piston -locating............... 3 
Flywheel/driveplate — removal and refitting .......... lesse 17 Variable valve gear — description and component renewal ........ 8 
Front reinforcement frame — removal and refitting .............. 12 


Degrees of difficulty 


Easy, suitable for EN 
novice with little J 
experience EN 


Fairly easy, suitable 
for beginner with 
some experience 


Very difficult, 
suitable for expert 
DIY or professional 


for experienced DIY 
mechanic 


X 
AY 
N 


Specifications 


General 
Engine code: 
1995 cc engine (Valvetronic) up to 09/2007 
1995 cc engine (Valvetronic) from 09/2007 
Bore 


Maximum engine power: 
318i: 
Up to 09/2007 
From 09/2007 
320i: 
Up to 09/2007 
From 09/2007 
Direction of engine rotation 
No 1 cylinder location 
Firing order 
Minimum compression pressure 
Maximum compression difference between cylinders 
Compression ratio 


Clockwise (viewed from front of vehicle) 
Timing chain end 

1-3-4-2 

9.0 to 18.0 bar 


%, 
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Camshafts 

MLSNI arco EEA A à lea e CR RACE NTA Era a V e" 6/3 elle ara ava ane 0.065 to 0.150 mm 
Lubrication system 

Minimum oil pressure at idle speed... 2.6... eee eee eee 1.0 bar 

Torque wrench settings Nm 


Note: On some fixings different grades of bolt can be used; the grade of each bolt is stamped on the bolt head. 


Ensure that each bolt is tightened to the correct torque for its grade. 


Adjustment unit to camshaft:* 
ET OSA E SEED CI en S TN oA MN ere TS 20 
toco Y APTUS ME TOT RUE DOORS REUS RAE Sree ow Rares Angle-tighten a further 90* 
loi FOREREOTERTOOE PIQUE mses leis oan le IO IT IPE E A AAAI E CTS Angle-tighten a further 90° 
Balance shaft housing-to-cylinder block bolts:" 
one SU rw Ae T €x b 08 Brn hr UOS E SI PV x60 RECHT OY 25 
DINI E Oo ers eC Rx 98 Me RAS Rb eco a ANN e 678 NCBI NEN ce Angle-tighten a further 90° 
Big-end bearing cap bolts:* 
SUD D I eeeDexie ers RN t E a r S 4 A 6X) a E RR 20 
DIRE P PO CER es n m 818 WANS ERR ERT E UNA RII Angle-tighten a further 70* 
Camshaft bearing cap nuts: 
UV BRZRDNMUOBMODELS TX DAR LSU mo US SENTUMITTA 10 
dab OY CP E CE TE SIDE OL v STRE REURYTEXUI TS 15 
MENTITUS ESERI ARIKI LEI OOIT, 20 
COR STONA plh 55's: so sng cco r E Cen Im Ea E a E arais 20 
Gamshatt Sorew-in pin NUL eisa oian ane hh a os 10 
Crankcase lower half outer bolts... 0.6... cece see n 22 
Crankshaft pulley hub/sprocket bolt"... 2.0... 00. cece cece eeee 300 
Crankshaft rear oil seal housing bolts: 
saisis A TA IE ION CRDI IP ONUS COR DERE CREATURE 10 
Qn Es YR TER TRO S HUE RE ERIM EE E Den 22 
Crankshaft vibration damper/pulley-to-hub bolts .......... sisse 34 
Cylinder head bolts:" 
N46 engine: 
Lo CRUDO SETTE PICO YA DRCAGOELTTTSTSRSEYESTTYNM 30 
coc SESSION TION IIER SUC TO SPREE Slates. 6 Sacan Late Angle-tighten a further 90° 
co iod ot PET DEP TECNICI Uecer deter TOC ower Angle-tighten a further 90* 
N46T engine: 
M9 bolts: 
SIE Toda» kx mm rc » NERIS bon O0C Uti Seen nO een 30 
DIMUS A N O E CEDE ERE Sa 914 9 A Angle-tighten a further 90* 
Lo OU MN MEET VINCERE Angle-tighten a further 45* 
M10 bolts: 
SINIE T eura eq Se eie TS EP OX TRAE S ie trm poa € 30 
V oe eed ERA E DEDICO xi sordpont s CI PERI Angle-tighten a further 90* 
VL SE GOD CRUS SORS SCIES ICSI Yo 968 MORD EVE RISE ACIE 2 Angle-tighten a further 90° 
DIDI ee ee ey eoe o ear EE Re Peo Angle-tighten a further 45* 
Cylinder head bolt cover plug .......isisee e IIR 45 
Cylinder head cover bolts: 
dolls (STER CE ITE CTI CUARTA Sid TN EE SITIS 10 
iS^ CREXTCEISCONTCCOR ORO OUO UY ODDO 15 
DOVEDISIS DOC a a sv x AUS N RR CR NLA ERR PR 8 SCR 2 8 AC DRUG E 120 
Eccentric shaft positioning motor bracket. ......... see 45 
Eccentric shaft sensor anti-magnetic rotor bolt ......... issues 8 
Engine compartment tension strut:* 
M10: 
SIBI oreraeses eem pine Ra 7 TR QUA ERIGUIEROYI a 2:2 4183966 97 40 
SIND D Er e we OO) RACK Sy cine ety DES "uu reU X oly ope Angle-tighten a further 60° 
M12: 
SEDE Cra d serie hah m Gc REE A TL R ER VE 9M a deevis 100 
ROUEN T SPI HIE T CIT A I O ACIER ROCON E ROTER EAE Angle-tighten a further 90° 
Engine mountings: 
Mounting to subframe: 
MIU eren reet e AER RU ERR EE x RE Oke A 28 
VIAM PUR E IE RE a PRP D EU SERE OLOR LO TY TTE VET IN See 56 
MOUnUnO Tt MEI BEINN as runt ein tmn Foe rhe NS SUR Lar We 56 
SUppOIt WTTEIO-ergina.- oculo ee 4 ua er erase rre 38 


|. ea. 2 Sek, neo d Rt 130 


Ibf ft 


15 


18 


15 


22 


30 


74 
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Torque wrench settings (continued) 
Front reinforcement V-frame* 


Front subframe bolts:* 
M10: 


SEU ca do O eet em are es 
SARS TS Isl rece rr kx ES see es 


Oil pressure switch. ..............0.00000- 


Oil pump to cylinder block: 


Oll DUMB COVER 2721.5 oer veri eMe 
OWI SENEC. R T AUA SES. 


Oil spray nozzle 


Suspension turret/tension braces:* 
M10 (outer bolts): 


ot CB ESCORT E ein CENE 
Ces oh sous, nak EET Te x eee 


Thermostat housing ............0..e0ee eee 


Timing chain cover: 


M6 nuts/bolts ........ OPE Y EE CO 


LOWER DNI oie on ones cher vere sie ys 


Upper/middle plug... 2.2... 2.0... e cece 


Timing chain tensioner cover plug 


Timing chain tensioner cylinder/piston. ....... 


* Do not re-use 


Nm Ibf ft 
esae SETS 59 Ag 
OO RT Doom nv Angle-tighten a further 90° 
viaa ada eto OR 56 42 
BI EA IEEE Eq Reti Angle-tighten a further 90* 

«SERRE 7E e p VÀ RETE 77 57 
+ REA Se eee 105 77 
oa ET SVR OS 20 15 
CIEN iere S78 ORI E IDE TAL Angle-tighten a further 70* 
MR mmm 6 
CADENA E RS 27 20 
OPZUSSAENATENSES C., 10 7 
Ps et!) 13 2021s 25 18 
LEY PUE COO vt E a o2 de 10 7 
ENE TT reas PNA 30 22 
EOS RIT UN a ERA 10 7 
MOLD OQ EET St 30 22 
ol NNR: APTE 25 18 
eran Ee C V 2176 ena ate 35 25 
oA DII. citt 60 44 
CIS T E TS S EE 40 30 
FREUT n ca PT Angle-tighten a further 60* 
on PUR PRT RG Ts 100 74 
PEI RUNS OR BNON Angle-tighten a further 100° 
Nyon, 4 3 AME Va 10 7 
Pe Rae ETI 10 7 
RKGGUIS 92 8I 15 11 
Sex dU Ex eyes 20 15 
«acd ctun] Uo EE ax 06 x 47 34 
USE Ion ei Vti js 45 34 
SPADA peel sis ‘oe dU2 TR 25 19 
vac MP 40 30 
DESSEN Laid eue 65 48 


How to use this Chapter 


This Part of Chapter 2 describes the 
repair procedures that can reasonably be 
carried out on the engine while it remains in 
the vehicle. If the engine has been removed 
from the vehicle and is being dismantled 
as described in Part E, any preliminary 
dismantling procedures can be ignored. 

Note that, while it may be possible 
physically to overhaul items such as the 
piston/connecting rod assemblies while the 
engine is in the car, such tasks are not usually 
carried out as separate operations. Usually, 
several additional procedures are required 
(not to mention the cleaning of components 


and oilways); for this reason, all such tasks are 
classed as major overhaul procedures, and 
are described in Part E of this Chapter. 

Part E describes the removal of the engine/ 
transmission from the car, and the full overhaul 
procedures that can then be carried out. 


Engine description 

The 4-cylinder engines in this Chapter are 
of double overhead camshaft 16 valve design, 
mounted in-line, with the transmission bolted 
to the rear end. Although labelled 318i and 
320i, both of these models are fitted with an 
engine of 1995 cc. 

The timing of both the exhaust and intake 
valves is variable by means of hydraulic 
adjustment units on the end of each camshaft 
- BMW refer to this as a 'Vanos' system. 
These units vary the relationship of the timing 
chain and sprockets to the camshafts. The 
duration and lift of the intake camshaft is also 


variable by means of an electric motor-driven 
eccentric shaft which effectively varies the 
pivot point of a lever acting between the 
camshaft and the rocker arm - BMW refer 
to this as a 'Valvetronic' system . Such is the 
range of control available by this arrangement 
that the engine load controlled by varying 
valve lift and duration, rather than throttle 
valve position. 

The crankshaft is supported in five main 
bearings of the usual shell-type. Endfloat is 
controlled by thrust bearing shells on No 4 
or 5 main bearing (depending on model). The 
engine is fitted with contra-rotating crankshaft- 
driven balancer shafts. 

The pistons are selected to be of matching 
weight, and incorporate fully-floating gudgeon 
pins retained by circlips. 

The rotor-type oil pump is located at the 
front of the engine, and is driven directly by 
the crankshaft. 


—————————  —À 


3.4 Turn the camshaft until the curved 
face (arrowed) of the camshaft flange is 
uppermost 


Operations with engine in 
vehicle 


The following operations can be carried out 
without having to remove the engine from the 
vehicle: 

a) Removal and refitting of the cylinder 
head. 
b) Removal and refitting of the chain and 
sprockets. 
c) Removal and refitting of the camshafts. 
d) Removal and refitting of the sump. 
e) Removal and refitting of the big-end 
bearings, connecting rods, and pistons." 
f) Removal and refitting of the oil pump. 
g) Renewal of the engine/transmission 
mountings. 
h) Removal and refitting of the flywheel/ 
driveplate. 
* Although in theory it is possible to remove 
these components with the engine in place, 
for reasons of access and cleanliness it is 
recommended that the engine is removed. 


R 


1 When engine performance is down, or if 
misfiring occurs which cannot be attributed 
to the ignition or fuel systems, a compression 
test can provide diagnostic clues as to the 
engine's condition. If the test is performed 
regularly, it can give warning of trouble before 
any other symptoms become apparent. 

2 The engine must be fully warmed-up to 
normal operating temperature, the battery 


2 Compression test - 
description and interpretation 


3.5b Pull out the blanking plug (arrowed 


- where fitted) from beneath the starter 
motor (removed for clarity) 


3.5a Undo the bolts (arrowed) and remove 
the engine undershield 


must be fully-charged, and all the spark plugs 
must be removed (Chapter 1A). The aid of an 
assistant will also be required. 

3 Disable the ignition and fuel injection 
systems by removing the engine management 
fuse and the fuel pump fuse, located in the 
main fuse box in the passenger glovebox (see 
Chapter 12). 

4 Fit a compression tester to the No 1 cylinder 
spark plug hole — the type of tester which 
screws into the plug thread is to be preferred. 
5 Have the assistant fully depress the throttle 
pedal, and crank the engine on the starter 
motor. After one or two revolutions, the 
compression pressure should build-up to a 
maximum figure, and then stabilise. Record 
the highest reading obtained. 

6 Repeat the test on the remaining cylinders, 
recording the pressure in each. 

7 All cylinders should produce very similar 
pressures; a difference of more than 2 
bars between any two cylinders indicates 
a fault. Note that the compression should 
build-up quickly in a healthy engine; low 
compression on the first stroke, followed by 
gradually-increasing pressure on successive 
strokes, indicates worn piston rings. A low 
compression reading on the first stroke, 
which does not build-up during successive 
strokes, indicates leaking valves or a blown 
head gasket (a cracked head could also be 
the cause). Deposits on the undersides of the 
valve heads can also cause low compression. 
8 BMW recommended values for compression 
pressures are given in the Specifications. 

9 If the pressure in any cylinder is low, carry 
out the following test to isolate the cause. 


3.6 Crankshaft locking tool 


Introduce a teaspoonful of clean oil into that 
cylinder through its spark plug hole, and 
repeat the test. 

10 If the addition of oil temporarily improves 
the compression pressure, this indicates that 
bore or piston wear is responsible for the 
pressure loss. No improvement suggests 
that leaking or burnt valves, or a blown head 
gasket, may be to blame. 

11 Alow reading from two adjacent cylinders 
is almost certainly due to the head gasket 
having blown between them; the presence of 
coolant in the engine oil will confirm this. 

12 If one cylinder is about 20 percent lower 
than the others and the engine has a slightly 
rough idle, a worn camshaft lobe could be the 
cause. 

13 If the compression reading is unusually 
high, the combustion chambers are probably 
coated with carbon deposits. If this is the 
case, the cylinder head should be removed 
and decarbonised. 

14 On completion of the test, refit the fuses. 


poo 
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Note: To lock the engine in the TDC position, 
and to check the position of the camshafts, 
special tools will be required. Some of these 
tools can be improvised - see text. 

1 Top Dead Centre (TDC) is the highest point 
in the cylinder that each piston reaches as 
it travels up and down when the crankshaft 
turns. Each piston reaches TDC at the end of 
the compression stroke and again at the end 
of the exhaust stroke, but TDC generally refers 
to piston position on the compression stroke. 
No 1 piston is at the timing chain end of the 
engine. 

2 Positioning No 1 piston at TDC is an 
essential part of many procedures, such as 
timing chain removal and camshaft removal, 

3 Remove the cylinder head cover as 
described in Section 4. 

4 Using a spanner or socket on the crankshaft 
pulley bolt, turn the crankshaft clockwise until 
the curved faces of the camshaft flanges are 
uppermost (see illustration). 

5 Pull the blanking plug (where fitted) from the 
timing hole in the left-hand rear corner flange 
of the cylinder block below the starter motor. 
Access to the flange is very limited. If necessary, 
remove the engine undershield and access the 
flange from under the vehicle, or remove the 
intake manifold (see Chapter 4A) and access 
the flange from above (see illustrations). 

6 To 'lock' the crankshaft in position, a special 
tool will now be required. BMW tool No 11 9 
190 (N46 engines) or tool No 11 5 120 (N46T 
engines) can be used, but an alternative can 
be made up by using an 8 mm diameter rod, 
approximately 80 mm in length. In order to be 
able to extract the rod from the timing hole, 
we drilled into the rod at one end, and tapped 
in a roll-pin (see illustration). 


EJ 
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3.7 Insert the locking tool 


7 Insert the rod through the timing hole. If 
necessary, turn the crankshaft slightly until 
the rod enters the TDC hole in the flywheel 
(see illustration). Note: On models equipped 
with automatic transmission, it is possible to 
mistakenly insert the rod into a larger hole 
in the driveplate. Ensure that when the rod 
is inserted, it is not possible to rotate the 
crankshaft at all. 

8 The crankshaft is now ‘locked’ in position 
with No 1 piston at TDC. 

9 Due to the camshaft timing adjustment 
facility, it is necessary to check that the 
camshafts are in their 'initial' positions, by 
attempting to rotate upper edges of the 
camshafts towards each other. Use a square 
section rod or similar to rotate the intake 
camshaft, and an open-ended spanner on the 
hexagonal section of the exhaust camshaft. 
If either camshaft can be rotated, continue 
turning until it comes to a stop. When the 
camshaft(s) stop turning, or cannot be turned 
in the first place, they are in their ‘initial’ 
positions, and the adjustment units are locked 
in place. 

10 In this position, it should be possible to fit 
BMW special tool No 11 9 292 over the end 
of the intake camshaft, and tool No 11 9 291 
over the end of the exhaust camshaft. With the 
camshaft correctly positioned the tools should 
contact the cylinder head upper surface with 
no air gap below them. Secure the exhaust 
camshaft tool in place with the retaining bolts, 
and tighten down the two bolts to secure 
the intake camshaft tool (see illustrations). 
Essentially, these tools hold the flat-sided 


4.3b ...and lift them from place 
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3.10a Fit the tool over the exhaust 
camshaft... 


ends of the camshafts at exactly 90 degrees 
to the cylinder head upper gasket face. 

11 Do not attempt to turn the engine with 
the flywheel or camshaft locked in position, as 
engine damage may result. If the engine is to 
be left in the 'locked' state for a long period 
of time, it is a good idea to place suitable 
warning notices inside the vehicle, and in 
the engine compartment. This will reduce the 
possibility of the engine being cranked on the 
starter motor. 


4 Cylinder head cover - 
removal and refitting 


Bgm? 


Removal 


1 Disconnect the battery negative lead as 
described in Chapter 5A. 
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4.2 Undo the bolts (arrowed) and remove 
the pollen filter cover 


4.4 Depress the clips (arrowed) and pull 
the cable guide forwards 


3.10b ... then insert the intake camshaft 
locking tool (arrowed) 
2 Working at the rear of the engine 
compartment, undo the bolts and remove the 
pollen filter cover (see illustration). Slide the 
filter from the housing. If necessary, refer to 
Chapter 1A. 
3 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the wiring where 
applicable (see illustrations). 
4 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 
5 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 


Models with suspension turret braces 


6 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 


4.3a Release the clip (arrowed) at the front 
and rear edges of the cover behind the 
suspension turrets . . . 


p. om , 
4.5a Release the clip, and undo the bolt 
each side (arrowed) . . . 


4.5b ...then slide the lower section of the 
pollen filter housing forwards 
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4.7 Undo the bolt (arrowed) in the centre 
of the scuttle panel 


of the cap are fitted: one with a central slot, 
removed by rotating it 45° anti-clockwise, and 
one without a central slot, which is prised from 
place (see illustration). Note if the cap or seal 
or damaged, they must be renewed. Failure to 
do so may result in water ingress. 


4.12b Note the earth connections (arrowed) 
each side of the positioning motor 


4.6 Remove the cap from the scuttle trim 
panel (see text) 


4.8 Undo the bolt at each end of the 
braces 


7 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illustration). 
Discard the bolt - a new one must be fitted. 

8 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 


4.11 Pull up the edge of the plastic covers, 
and disconnect the wiring plugs 


4.13 Wiring harness guide retaining bolts 
(arrowed) 


illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 


All models 


9 Undo the 3 bolts and remove the intake 
hood from the front of the engine compartment 
(see illustration). 

10 Unscrew the oil filler cap, then pull the 
ignition coil plastic cover from the rubber 
retaining grommets. Refit the oil filler cap. 

11 Prise up the right-hand edge of the plastic 
covers over the ignition coils (above the 
spark plugs), and disconnect the coils' wiring 
plugs (see illustration). With the wiring plugs 
disconnected, pull the coils from the spark 
plugs. 

12 Disconnect the positioning motor wiring 
plug, and eccentric shaft sensor plug, then 
release the ignition coil wiring harness from 
the clips on the cylinder head cover and lay 
it to one side. Note the two earth connections 
attached to the cylinder head cover (see 
illustrations). 

13 Note their fitted positions, then disconnect 
the wiring plugs from the Vanos solenoids, 
the intake and exhaust camshaft position 
sensors, and the thermostat, then undo the 
bolts securing the wiring harness guide to the 
front of the engine, and release the loom clips 
(see illustration). 

14 Prise away the plastic cover, then undo 
the nuts securing the positive connections 
to the right-hand side inner wing (see illus- 
tration). Move the complete wiring harness 
across to the left-hand side of the engine 
compartment. 


4.12a Disconnect the eccentric shaft 
position sensor 


| - um 


4.14 Undo the two positive connections 
(arrowed) 


pM 


CE 
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15 Squeeze together the sides of the 
connector, and disconnect the breather hose 
from the cover. 

16 Undo the two bolts, and remove the 
eccentric shaft sensor collar (see illustration). 
17 Undothe bolts and remove the plastic cover 
over the intake manifold (see illustration). 

18 Undo the retaining bolts and remove 
the cylinder head cover. Note the length 
of the bolts as they are withdrawn - some 
are longer than others. Note: The cover 
gasket may only available complete with the 
cylinder head cover and bolts. If the seal is 
damaged, the complete cover may need to 
be renewed. Check with your local BMW 
dealer. 

19 If required, pull the spark plug sealing 
tubes from the cylinder head. 

Refitting 

20 Renew the spark plug tube O-rings, coat 
them with clean engine oil, and push them into 
place in the cylinder head (see illustration). 
21 Apply a thin bead of Drei Bond 1209 
sealant (available from BMW dealers) to the 
semi-circular sealing areas on the front and 
rear of the cylinder head (see illustration). 

22 With the rubber seal in place, refit the 
cylinder head cover, finger-tightening the bolts 
at this stage. 

23 Apply a little clean engine oil to the O-ring 
seal, and refit the eccentric shaft sensor collar, 
only finger-tighten the bolts at this stage. 

24 Check that the cylinder head cover seal 
is correctly seated all the way around, and 
tighten the bolts in a diagonal sequence to the 
specified torque. 

25 Tighten the eccentric shaft sensor collar 
retaining bolts securely. 

26 The remainder of refitting is a reversal of 
removal. 


Note: /f the pulley hub is removed, a new 
securing bolt will be required on refitting, and 
a torque wrench capable of providing 300 Nm 
(221 Ibf ft) of torque will be required. 


Removal 


1 Remove the alternator drivebelt as 
described in Chapter 1A. 

2 Unscrew the three securing bolts, and 
remove the vibration damper/pulley from the 
hub. If necessary, counterhold the hub using 
a socket or spanner on the hub securing bolt 
(see illustration). 

3 To remove the hub, the securing bolt must 
be unscrewed. 

Caution: If the crankshaft pulley hub 
securing bolt is slackened, the timing chain/ 
oil pump/balancer shaft sprockets will no 
longer be locked to the crankshaft and 
can rotate independently. Consequently, 
once the hub bolt is slackened, lock the 


4.16 Undo the bolts and remove the 
sensor collar 


Eo 6 Y 
i cB VE TP 
4.20 Note that the spark plug tube O-rings 
are not the same size 


crankshaft and camshafts in position as 
described in Section 3. 


Warning: The crankshaft pulley 
A hub securing bolt is very tight. A 

tool will be required to counterhold 
the hub as the bolt is unscrewed. A special 
tool (No 11 8 180) is available from BMW. Do 
not attempt the job using inferior or poorly- 
improvised tools, as injury or damage may 
result. 
4 Make up a tool to hold the pulley hub. A 
suitable tool can be fabricated using two 
lengths of steel bar, joined by a large pivot 
bolt. Bolt the holding tool to the pulley hub 
using the pulley-to-hub bolts. If using the 
BMW tool, insert the too! through the hole in 
the base of the gearbox bellhousing. 
5 Using a socket and a long swing-bar, loosen 
the pulley hub bolt. Note that the bolt is very 
tight. 


5.2 Vibration damper/pulley bolts 


4.17 Manifold cover bolts (arrowed) 


4.21 Apply sealant to the semi-circular 
sealing areas at the front and the rear of 
the cylinder head (arrowed) 

6 With the bolt removed, slide the hub from 
the end of the crankshaft and detach it from 
the chains. Discard the bolt, a new one must 
be fitted. It is advisable to take the opportunity 
to renew the oil seal in the lower timing chain 

cover, with reference to Section 16. 


Refitting 
7 Refitting is a reversal of removal, 


remembering to tighten all fasteners to the 
specified torque where given. 


6 Timing chain - 


Removal 


1 Remove the air filter housing with the mass 
airflow sensor as described in Chapter 4A. 

2 Ensure the engine is set to TDC as 
described in Section 3. 

3 Remove the positioning motor for the 
eccentric shaft as described in Section 10. 

4 Remove the crankshaft vibration damper/ 
pulley and hub as described in Section 5. 
Note: Once the hub bolt is slackened, the 
crankshaft is no longer locked to the timing 
chain/oil pump/balancer shaft sprocket. Do 
not rotate the camshafts or crankshaft once 
the bolt is slackened. 

5 Jack up the front of the vehicle, and support 
it securely on axle stands (see Jacking and 
vehicle support). 

6 Using an engine support beam located on 


6.9 Undo the camshaft adjustment unit 
bolts (arrowed) 


the inner wings, or an engine hoist, attach 
lifting chains to the lifting eye at the front of 
the engine, and take the weight of the engine. 
7 Lower the front subframe as described in 
Section 13. Note there is no need to detach 
the steering rack from the subframe; undo the 
steering column flexible joint pinch-bolt and 
separate the pinion from the column. 

8 Remove the sump as described in Section 11. 
9 With the camshafts locked in place as 
described in Section 3, slacken the exhaust 
and intake camshaft adjustment unit bolts 
(see illustration). 

10 Working on the front right-hand side of 
the engine block, undo the chain tensioner 
(see illustration). Be prepared for oil spillage. 
Discard the sealing washer, a new one must 
be fitted. If the piston is to be re-used, holding 
it vertically, slowly compress the piston to 
evacuate all the oil. 


6.12 Unscrew the cover plug and undo the 
timing chain guide lower pin 


6.16 Pull the solenoids from the cylinder 
head, and discard the O-ring seals 


6.10 Undo the chain tensioner (arrowed) 


11 Completely unscrew the exhaust 
camshaft adjustment unit bolt, and remove 
the unit complete with the camshaft sensor 
ring and sprocket. Repeat this procedure for 
the intake camshaft. Note that the units are 
marked EX and IN. Do not mix up the parts 
(see illustration). 

12 Using an Allen key, remove the plug to the 
right- and above the front crankshaft oil seal, 
and unscrew the timing chain guide lower pin 
(see illustration). 

13 Squeeze together the lugs and disconnect 
the intake camshaft position sensor wiring 
plug. 

14 Undo the plug behind the intake camshaft 
position sensor, and unscrew the timing chain 
guide upper pin (see illustration). 

15 Remove the chain guide upper bolt from 
the cylinder head (see illustration). 

16 At the front of the cylinder head, undo the 


6.14 Remove the cover plug (arrowed) and 
unscrew the timing chain guide upper pin 


6.17 Remove the plug, and unscrew the 
left-hand chain guide upper retaining pin 
(arrowed) 


6.11 Note that the camshaft adjustment 
units are marked EX or IN 


intake and exhaust camshaft adjustment units 
solenoids bolts and pull the solenoids from 
the cylinder head (see illustration). Discard 
the O-ring seals, new ones must be fitted. 

17 Remove the plug from the left-hand side 
of the timing chain cover, and unscrew the 
left-hand timing chain guide upper retaining 
pin (see illustration). 

18 Pull up on the timing chain, and remove 
it along with the guides and crankshaft 
sprocket. 

19 Pull the chain down from the guides and 
manoeuvre the crankshaft sprocket from the 
chain. 

20 Carefully prise apart the lower edges of 
the timing chain guide, and pull the chain free 
(see illustration). 


Inspection 
21 The chain should be renewed if the 


6.15 Undo the chain guide upper bolt 
(arrowed) 


6.20 Prise apart the lower edges, and 
remove the chain from the guide (using 
welding rods) 


6.24 Position the crankshaft sprocket in the chain, with the 
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sprocket collar towards the crankshaft (arrowed) 


sprockets are worn or if the chain is worn 
(indicated by excessive lateral play between 
the links, and excessive noise in operation). It 
is wise to renew the chain in any case if the 
engine is dismantled for overhaul. Note that 
the rollers on a very badly worn chain may be 
slightly grooved. To avoid future problems, if 
there is any doubt at all about the condition of 
the chain, renew it. 

22 Examine the teeth on the sprockets for 
wear. Each tooth forms an inverted V. If worn, 
the side of each tooth under tension will be 
slightly concave in shape when compared 
with the other side of the tooth (ie, the teeth 
will have a hooked appearance). If the teeth 
appear worn, the sprockets must be renewed. 
Also check the chain guide and tensioner rail 
contact surfaces for wear, and renew any 
worn components as necessary. 


Refitting 


23 Carefully prise apart the lower edges of 
the timing chain guide, and feed the chain 
through (see illustration 6.20). 

24 Position the crankshaft sprocket in the 
lower loop of the chain. Note that the collar on 
the sprocket must face towards the crankshaft 
(see illustration). 

25 Pull the timing chain up through the guide, 
until the lower edge of the guide traps the 
sprocket in position. Hold the chain/guide/ 
sprocket in this position. 

26 Lower the assembly down through the 
timing chain tunnel, and install the sprocket 
over the end of the crankshaft. 

27 Install the lower timing chain guide pin 
though the hole in the front of the timing cover, 
and tighten it securely. Using a new sealing 
ring, refit the cover plug and tighten it to the 
specified torque. 

28 Install the upper timing chain guide pin 
through the hole in the timing cover, and tighten 
it securely. Using a new sealing ring, refit the 
cover plug and tighten it to the specified torque. 
29 Refit the crankshaft pulley hub, only 
finger-tighten the bolt at this stage. 


Version 1 


S0 Working underneath the vehicle, rotate the 
ends of the balancer shafts so that the flats 
of the shafts are aligned, with the wider slots 
at the top (see illustration). Using two strips 
of metal and a clamp, lock the shafts in this 
position (see illustration). 


Version 2 


31 Working underneath the vehicle, rotate 
the ends of the balancer shafts so that the 
flats of the balance weights are parallel 
with the crankcase mating surface, and 
BMW special tool No 11 5 140 can be 
inserted between the balance weights and 
the mating surface (see illustration). In the 
absence of the special tool, use a strip of 
metal. 


6.30a Turn the balancer shaft so the flats are aligned (wider flat 


on top).. 


6.30b ... then clamp them in place 


All models 


32 Ensure that the crankshaft locking tool is 
still in place, and tighten the crankshaft pulley 


J 


H46954 


6.31 Fit the special tool between the balancer shaft weights and the machined contact 
points (arrowed) 


6.38 Fit tool 11 9 340 into the tensioner 
hole 


6.39b Ensure the pins of the tool engage 

correctly with the holes in the sensor rings 
(arrowed) 

hub bolt to 60 Nm (44 Ibf ft) only. If more 
torque is applied to the bolt, damage may 
occur to the tool and/or the engine block. 
33 Remove the strip(s) of metal locking/ 
aligning the balancer shafts in place. 
34 Refit both intake and exhaust camshaft 
adjuster unit solenoids to the front of the 
cylinder head using new O-ring seals. Tighten 
the retaining bolts securely, and reconnect the 
wiring plugs 
35 Refit the timing chain upper guide upper 
and lower retaining bolts, and tighten them 
securely. Renew the sealing ring of the lower 
bolt cover plug, refit and tighten it to the 
specified torque. 
36 Reconnect the intake camshaft position 
sensor wiring plug. 
37 Lift the timing chain and hold it under 
tension. Engage the intake camshaft 
adjustment unit with the chain, and position 
it on the end of the camshaft complete with 
the sensor ring. Retain the unit/ring with a new 
bolt, screwing it in sufficiently to eliminate any 
free play, but no tighter. Repeat the procedure 
on the exhaust camshaft adjustment unit. Note 
that although the adjustment units are marked 
IN and EX, the sensor rings are identical. 
38 Ensure that the timing chain rests 
correctly against the tensioner blade. Install 
BMW tool No 11 9 340 into the tension piston 
hole, then turn the adjuster screw on the tool 
until the end of the screw just touches the 
tensioner rail without tensioning the chain 
(see illustration). 
39 Fit BMW tool No 11 9 350 to the end of 
the cylinder head, ensuring that the locating 


6.39a Fit tool 11 9 350 to the cylinder head 


6.46 The exhaust camshaft timing is 
correct the if the gap is less than 1.0 mm 


pins of the tool engage correctly with the 
corresponding holes in the sensor ring gears 
(see illustrations). Screw the tool to the 
cylinder head using the two M6 bolts supplied. 
40 Using a suitable socket, slacken the bolts 
securing the adjustment units/sensor rings to 
the camshafts half a turn then retighten them 
until they just touch the sensor ring surface 
without any play. 

41 Pretension the chain tensioner guide by 
screwing in the tool adjusting screw with a 
torque wrench to a value of 0.6 Nm (0.4 Ibf ft). 
If no suitable torque wrench is available, turn 
in the adjusting screw by hand just enough to 
eliminate all free play in the chain. 

42 Tighten both camshaft adjustment units 
retaining bolts to the specified torque. 

43 Undo the retaining bolts and remove 
tool No 11 9 350 from the end of the cylinder 
head. 

44 Slacken the adjusting screw, and remove 
tool No 11 9 340 from the tensioner piston 
aperture. 

45 Ensure the timing chain tensioner piston 
has been drained completely, then refit it to 
the aperture in the engine block with a new 
sealing ring. Tighten it to the specified torque. 
46 Remove the crankshaft and camshafts 
locking tools, and using spanner or socket 
on the crankshaft pulley hub bolt, rotate the 
crankshaft 720° clockwise and check that the 
camshaft and crankshaft locking tools can be 
refitted. Note that it is permissible to have a 
gap of up to 1.0 mm (exhaust camshaft tool) 
or 0.5 mm (intake camshaft tool) between the 
intake manifold sides of the camshaft locking 


tools and the cylinder head upper gasket face 
(see illustration). 

47 With the timing correct, remove the locking 
tools, and tighten the crankshaft pulley hub 
bolt to the specified torque, counterholding it 
using the method employed during removal. 
48 The remainder of refitting is a reversal of 
removal. 


porem PER, 


Timing chain sprockets 


1 The procedure is described as part of the 
timing chain removal procedure in Section 6. 


Timing chain tensioner 


2 The timing chain tensioner is a hydraulically- 
operated piston that acts upon the right-hand 
chain tensioner guide. Working of the 
right-hand front side of the cylinder block, 
unscrew the piston (see illustration 6.10). Be 
prepared for fluid spillage. Discard the sealing 
ring, a new one must be fitted. 

3 If the piston is to be refitted, hold the 
assembly vertically, with the hexagonal head 
in the palm of your hand, and slowly compress 
the piston against a hard, flat surface to 
evacuate any oil. Repeat this procedure. 

4 With a new sealing ring, refit the piston and 
tighten it to the specified torque. 


8 Variable valve gear — 
Description 


description and 
component renewal 

1 The engine is equipped with a variable 
intake valve operating system called 
Valvetronic, which is designed to improve 
performance and economy, whilst reducing 
emissions. With this system, the opening lift 
and duration of the intake valves is controlled 
by the electronic control module, and is 
variable to such an extent that the traditional 
butterfly valve in the throttle body has been 
omitted, thus eliminating the intake tract 
'pumping' losses associated with the throttle 
valve arrangement. The Valvetronic system 
consists of an intermediate lever between 
the camshaft lobe and the intake valve rocker 
arm, an eccentric shaft and position sensor, 
a positioning motor, and an electronic control 
module. The intermediate lever transfers the 
camshaft lobe lift to the rocker arm, whilst the 
positioning motor alters the position of the 
eccentric shaft, which alters the pivot point of 
the intermediate lever (see illustration). 


Component renewal 


Positioning motor 


2 Remove the cylinder head cover as 
described in Section 4. 


3 Unscrew the two retaining nuts (see illus- 
tration). 

4 Rotate the motor shaft clockwise by hand, 
whilst pulling the motor backwards at the 
same time. Discard the rubber seal, a new one 
must be fitted. 

5 With a new seal in place, refit the motor, 
rotating the shaft anti-clockwise until the 
motor rests against the mounting bracket. 
Tighten the retaining nuts securely. 

6 Refit the cylinder head cover as described 
in Section 4. 


Eccentric shaft 


7 Remove the intake camshaft as described 
in Section 9. 

8 With the camshaft removed, undo the 
three bolts, and remove the eccentric shaft 
position sensor from the bearing carrier (see 
illustration). 

9 Undo the bolt and remove the magnetic rotor 
from the end of the shaft (see illustration). 
The rotor is very magnetic, so place it in a 
plastic bag to prevent any magnetic swarf 
attaching to it. 

10 Unscrew the oil feed pipe banjo bolt, 
release the bearing cap retaining nuts of 
caps 2 and 4, and remove the oil feed pipe 
(see illustration). Note that the caps are 
mark E1 to E4, with number 1 at the timing 
chain end 

11 Release the remaining bearing caps, and 
lift the eccentric shaft from the bearing carrier. 
12 Very carefully spread apart the shaft's 
needle roller bearings and remove them. Note 
that the bearings are very easily broken if 
spread too far (see illustration). 


AT i - * 


8.3 Undo the two positioning motor nuts 
(arrowed) 
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13 If required, remove the bearing shells from 
the bearing caps. 

14 To reassemble, position the new bearing 
shells in the bearing carrier and caps. Ensure 
that the locating dowels engage correctly with 
the corresponding oilways/locating holes, 
and the ends of the shells engage each other 
correctly (see illustration). 

15 Very carefully spread apart the needle 
roller bearings, and fit them to the bearing 
journals of the eccentric shaft. Note that the 
bearings are very easily broken if spread too 
far. 

16 Lubricate the needle roller bearings and 
bearing shells with clean engine oil. Lay the 
eccentric shaft in the bearing carrier, and fit 
the bearing caps to their original locations. 
Finger-tighten the nuts retaining numbers 1 
and 3 bearing caps. 

17 Refit the oil feed pipe, finger-tighten the 
nuts retaining numbers 2 and 4 bearing caps. 
18 Insert the oil feed pipe banjo bolt, and 
tighten it securely. 

19 Ensure the bearing caps are correctly 
aligned, but don not finally tighten the nuts 
until the bearing carrier assembly is refitted to 
the cylinder head. 

20 Refit the magnetic rotor to the end of 
the shaft, ensuring its locating lug engages 
correctly with the corresponding groove in the 
end of the shaft. Insert the 'anti-magnetic' bolt 
and tighten it to the specified torque. 

21 Refit the eccentric shaft position sensor, 
and tighten the retaining bolts securely. 

22 The remainder of refitting is a reversal of 
removal. 


8.8 Eccentric shaft position sensor bolts 
(arrowed) 


8.1 Valvetronic variable valve gear 


1 Positioning motor 5 Rocker arm 
2 Eccentric shaft 6 Hydraulic 

3 Camshaft compensator 
4 Tension spring 7 Intake valve 


Intermediate levers 


23 The removal and refitting of the inter- 
mediate levers is described as part of the 
intake camshaft removal procedure (see 
Section 9). If re-used, ensure that the levers 
are refitted to their original locations. 


end of the shaft 


8.10 Eccentric shaft caps markings 
(circled) 


8.12 Carefully spread apart the bearing 
cage 


8.14 Ensure the locating dowels and holes 
(arrowed) engage correctly 


9.4 Undo the camshaft adjustment unit 
boit 


Im 3 , 


9.8b ... and spread apart the top of the 
left-hand guide using two lengths of rod 
(arrowed) to separate the guides 


Eccentric shaft position sensor 


24 Remove the cylinder head cover as 
described in Section 4. 


9.12 Use a cable tie (or similar) to disengage 
the spring from the arm (arrowed) 


/ Ld Ac 
9.14 Fit the BMW tool 11 9 302 (arrowed) 
over the end of the camshaft and hold it in 
place with the bolt (BMW tool 11 9 303) 


9.8a Remove the upper timing chain guide 
bolt... 


9.11 Rotate the eccentric shaft so the 
spring (arrowed) is under the least amount 
of tension 


25 Undo the three bolts and remove the 
sensor (see illustration 8.8). 

26 Refitting is a reversal of removal, tightening 
the sensor bolts securely. 


9.13 Turn the eccentric shaft to the 
minimum stroke position 


-- > M 
9.15 Secure the camshaft to the eccentric 
shaft using BMW tool 11 9 301 (arrowed) 


9 Camshafts and followers - 
removal and refitting 


HEY 


Intake camshaft 


Note: Removal of the intake camshaft requires 
access to several BMW special tools. 


Removal 


1 Set the engine in the TDC on No 1 cylinder 
position, as described in Section 3. 

2 With the camshafts locked in place, slacken 
the exhaust and intake camshaft adjustment 
unit bolts (see illustration 6.9). 

3 Working on the front right-hand side of 
the engine block, undo the chain tensioner 
piston (see illustration 6.10). Be prepared 
for oil spillage. Discard the sealing washer, a 
new one must be fitted. If the piston is to be 
re-used, holding it vertically, slowly compress 
the piston to evacuate all the oil. 

4 Completely unscrew the exhaust camshaft 
adjustment unit bolt, and remove the unit 
complete with the camshaft sensor ring 
and sprocket. Repeat this procedure for 
the intake camshaft. Note that the units are 
marked EX and IN. Do not mix up the parts 
(see illustration). Ensure that tension is kept 
on the chain — tie the chain up or support it 
using wire, to prevent it from dropping into the 
timing chain cover. 

5 Remove the eccentric shaft positioning 
motor, as described in Section 8. 

6 Squeeze together the locking tabs, and 
disconnect the camshaft position sensor 
wiring plug from the front of the timing chain 
cover. 

7 Undo the plug behind the intake camshaft 
position sensor, and unscrew the right-hand 
timing chain guide upper pin (see illus- 
tration 6.14). 

8 Remove the upper timing chain guide bolt, 
carefully spread apart the top of the left-hand 
chain guide, and release the lower part of the 
upper guide. Remove the upper timing chain 
guide (see illustrations). 

9 Unscrew the exhaust camshaft oil feed 
pipe banjo bolt, and push the pipe to the rear 
approximately 20 mm. 

10 Remove the camshafts locking tools. 

11 Using an open-ended spanner on the 
hexagonal section, rotate the eccentric shaft 
so that the torsion spring at the rear end of the 
shaft is under the least amount of tension (see 
illustration). 

12 Using a cable tie or similar, pull the end 
of the torsion spring up and to the rear, to 
disengage it from the arm and roller of the 
eccentric shaft (see illustration). 

13 Rotate the eccentric shaft so that it is in the 
minimum stroke position (see illustration). 

14 Fit BMW special tool No 11 9 302 to the 
front end of the intake camshaft and secure 
it in place with special tool No 11 9 303. This 
secures the camshaft to the bearing carrier 
(see illustration). 
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9.16 Fit the BMW tools (arrowed) to the underside of the 
intermediate levers and the oil feed pipe 


9.18 With BMW tool 11 9 320 (arrowed) 
clamped in a bench vice, invert the 
assembly and locate in the tool 


15 Atthe rear end of the camshaft, secure the 
eccentric shaft to the camshaft using BMW 
special tool No 11 9 301 (see illustration). 
Tighten the thumbwheel by hand only, to 
prevent the camshaft from rotating. 

16 Attach BMW special tools No 11 9 310 to 
the oil feed pipe and the underside of all the 
intermediate levers to hold the levers in place 
(see illustration). 

17 The bearing carrier is retained by 13 nuts. 
Progressively and evenly unscrew the nuts and 
remove the bearing carrier (see illustration). 
18 Prior to removing the camshaft, the tension 
on the eccentric shaft-to-intermediate lever 
torsion springs must be relieved using BMW 
special tools Nos 11 9 390 and 11 9 320 as 
follows. Clamp special tool 11 9 320 in a bench 
vice. Invert the bearing carrier assembly, and 
place it on the special tool (see illustration). 
19 Pull out the spark plug tubes from the 
assembly. Discard the tube O-ring seals, new 
ones must be fitted. 

20 Position special tool 11 9 390 over the 
camshaft, in between the two halves of the 
torsion spring for No 4 cylinder. Secure it in 
place using the bolt provided with the tool 
(see illustrations). 

21 With the tool secured in place, ensure 
that the tool's jaw is located correctly at the 
top of the spring retaining plate, and squeeze 


9.20a Locate the BMW tool 11 9 390 
(arrowed) in between the two halves of the 
spring... 


together the jaws of the tool. Undo the plate 
retaining bolt, and slowing release the tool 
jaws to relieve the tension in the spring (see 
illustrations). 
Warning: Do not attempt to remove 
A the torsion spring without the 
BMW tool. The springs are under 
tension and injury could result. 
22 Remove the torsion spring complete with 
retaining plate. 
23 Remove the tool No 11 9 390 and repeat 
the procedure on the remaining torsion springs. 
24 Remove the tools securing the 


intermediate levers to the oil feed pipe. 


SL A. 
9.21a Ensure the tool jaw (arrowed) is 


located into the top of the spring plate 
(arrowed) 


9.20b ... and finger-tighten the retaining 
bolt 


Remove the intermediate levers, and store in 
order. It is essential that, if re-used, they are 
refitted to their original locations. 

25 Remove the tools at each end securing 
the camshaft. Lift out the camshaft. 

26 If required, lift the rocker arms complete 
with hydraulic adjusters from above the 
intake valves. It is essential that the rockers, if 
re-used, are refitted to their original positions. 
Separate the rockers from the adjusters. Store 
them in order. The hydraulic adjusters should 
be stored immersed in clean engine oil. 

27 If required, remove the compression rings 
on the end of the camshaft by pressing one 


9.21b With the tool jaws clamped, undo 
the spring plate retaining Torx bolt 


9.27 Press one end of the ring down, and 
the other end up (arrowed) 


9.33a Insert the intermediate levers . . . 


end of the ring into the groove, pulling up the 
other ring, and unhooking it (see illustration). 
Take care as the rings are easily broken. 


Inspection 


28 Clean all the components, including 
the bearing surfaces in the bearing castings 
and bearing caps. Examine the components 
carefully for wear and damage. In particular, 
check the bearing and cam lobe surfaces 
of the camshaft(s) for scoring and pitting. 
Examine the surfaces of the cam followers and 
intermediate levers for signs wear or damage. 
Renew components as necessary. 

Refitting 

29 With the bearing carrier assembly inverted, 
and located on BMW tool No 11 9 320 clamped 
in a vice, lubricate the camshaft bearing 
surfaces with clean engine oil. 

30 Lay the intake camshaft in the bearing 
carrier, with the curved face of the rear end 
of the camshaft points downwards (see 
illustration). 

31 Ensure that the ends of the compression 
rings at the front end of the camshaft point 
upwards (see illustration 9.27). 

32 Fit tool No 11 9 302 and 11 9 303 to the 
front, and 11 9 301 to the rear of the camshaft. 
With the tool fitted, the camshaft is secured 
to the bearing carrier and the eccentric shaft. 
Ensure the eccentric shaft is positioned as 
shown. 

33 Lubricate the bearing surfaces of the 
intermediate levers, and insert them into place 
between the camshaft and eccentric shaft 
(see illustrations). 

34 Use BMW special tools No 11 9 310 


9.30 The curved face (arrowed) of the 
rear end of the camshaft must point 
downwards 


9.33b ...into place 


around the oil feed pipe and intermediate 
levers to secure them in place. 

35 As during dismantling, fit BMW tool No 11 
9 390 over the camshaft (starting at the rear 
end of the assembly), in between where the 
two halves of the torsion spring will be fitted. 
Install the torsion spring, ensuring the end of 
the spring retaining plate engages with the 
lower edge of the tool’s jaw (see illustration). 
36 Carefully close the tools jaws and tension 
the spring. Refit the spring retaining plate bolt, 
and tighten it securely. Repeat this procedure 
on the remaining torsion springs. 

37 Fit new O-ring seals to the spark plug 
tubes, noting that the smaller diameter seals 
are fitted to the base of the tubes. Coat the 
seals with clean engine oil, and refit them to 
the cylinder head. 

38 Where removed, refit the rocker arms to 
the intake valves, ensuring they are fitted to 
their original positions. 


9.35 Ensure the spring retaining plate 
engages correctly with the tool (arrowed) 


39 Refit the bearing carrier assembly to the 
cylinder head, and only finger-tighten the 13 
retaining nuts at this stage. 

40 Working from the inside outwards, evenly 
tighten the bearing carrier retaining nuts to 
5 Nm (4 Ibf ft), then working in the same 
pattern to 10 Nm (7 Ibf ft). If the eccentric shaft 
had previously been removed, now is the time 
to finally tighten the shaft bearing caps to their 
specified torque. 

41 Removethetools securing the intermediate 
levers to the oil feed pipe, and the camshaft 
to the bearing carrier/eccentric shaft. Pull the 
exhaust camshaft oil feed pipe forward, insert 
and tighten the banjo bolt securely (note the 
absence of sealing washers). 

42 Using an open-ended spanner, rotate the 
eccentric shaft so that the torsion spring at the 
rear end of the camshaft can be pulled (using 
a cable tie or strap), then fitted into the groove 
in the roller on the eccentric shaft arm. Rotate 
the eccentric shaft so that the torsion spring is 
now under maximum tension. 

43 With reference to Section 3, refit the tools 
to lock the camshafts in the TCD position for 
No 1 cylinder. 

44 The remainder of refitting is a reversal of 
removal. 


Exhaust camshaft 


Removal 


45 Remove the bearing carrier assembly 
as described in Paragraphs 1 to 17 of this 
Section. 

46 Undo the 3 bolts and remove the vacuum 
pump from the rear end of the exhaust 
camshaft (see Chapter 9). Discard the O-ring 
seal, a new one must be fitted. 

47 Pull the exhaust camshaft oil feed pipe 
from the retaining clips on the bearing caps. 
48 Gradually and evenly undo the bearing caps 
retaining nuts. Note that the caps are marked A1, 
A2, A3 and A4 when read from the intake side, 
with A1 at the timing chain end of the engine. 
Remove the caps, noting that the oil feed pipe 
clips are located on caps Nos 1 and 4. 

49 Lift the camshaft from the cylinder head. 
If required, remove the compression rings on 
the end of the camshaft by pressing one side 
of the ring into the groove, pulling up the other 
side, and unhooking it (see illustration 9.27). 
Take care as the rings are easily broken. 

50 If required, lift the rocker arms from 
complete with hydraulic adjusters above the 
exhaust valves. Separate the rockers from 
the adjusters. Store them in order, and refit 
them to their original positions if re-used. 
The hydraulic adjusters should be stored 
immersed in clean engine oil. 


Inspection 

51 See Paragraph 28. 

Refitting 

52 Lubricate the camshaft bearing surfaces 
with clean engine oil. 


53 Where removed, refit the rocker arms 
above the exhaust camshaft. 
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9.54 The curved side of the rear face of 
the camshaft must face up 


54 Lay the camshaft in position, with the 
curved side of the rear face of the camshaft 
pointing upwards (see illustration). 

55 Ensure that the ends of the compression 
rings at the front end of the camshaft point 
upwards (see illustration). 

56 Lubricate the bearing caps with clean 
engine oil, and lay the caps in place over the 
camshaft. Note the markings and orientation 
of the caps - see Paragraph 48. 

57 Fit the oil feed pipe retaining clips to the 
Nos 1 and 4 bearing caps, then fit the nuts 
and tighten the nuts gradually and evenly until 
the underside of the caps touches the cylinder 
head. 

58 Working from the inside out, tighten the 
nuts half-a-turn at a time, until the specified 
torque is obtained. 

59 Refit the oil feed pipe to the retaining 
clips, and push the pipe approximately 20 mm 
to the rear. 

60 Refit the vacuum pump with a new O-ring 
seal, ensuring the pump drive engages 
correctly with the slot in the rear of the 
camshaft (see illustration). 

61 Beginning with refitting the bearing carrier 
assembly, the remainder of refitting is a 
reversal of removal. 


10 Cylinder head - 
x 


removal and refitting 
Note: New cylinder head bolts and a new 
cylinder head gasket will be required on 
refitting. 


Removal 


1 Drain the cooling system and cylinder block 
as described in Chapter 1A, and disconnect 
the battery negative lead as described in 
Chapter 5A. 

2 Set the engine in the TDC on No 1 cylinder 
position, as described in Section 3. 

3 With the camshafts locked in place, slacken 
the exhaust and intake camshaft adjustment 
unit bolts (see illustration 6.9). 

4 Working on the front right-hand side of 
the engine block, undo the chain tensioner 
piston (see illustration 6.10). Be prepared 
for oil spillage. Discard the sealing washer, a 
new one must be fitted. If the piston is to be 


9.55 The ends of the rings must be at the 
top 


re-used, hold it vertically, and slowly compress 
the piston to evacuate all the oil. 

5 Completely unscrew the exhaust camshaft 
adjustment unit bolt, and remove the unit 
complete with the camshaft sensor ring and 
sprocket (see illustration 9.4). Repeat this 
procedure for the intake camshaft. Note that 
the units are marked EX and IN. Do not mix 
up the parts (see illustration 6.11). Ensure 
that tension is kept on the chain - tie the chain 
up or support it using wire, to prevent it from 
dropping into the timing chain cover. 

6 Remove the intake and exhaust manifolds, 
as described in Chapter 4A. 

7 Remove the eccentric shaft positioning 
motor, as described in Section 8. 

8 Squeeze together the locking tabs, and 
disconnect the intake camshaft position 
sensor wiring plug from the front of the timing 
chain cover. 

9 Undo the plug behind the intake camshaft 
position sensor, and unscrew the right-hand 
timing chain guide upper pin (see illus- 
tration 6.14). Take care not to drop the pin 
into the timing cover. 

10 Remove the upper timing chain guide bolt, 
carefully spread apart the top of the left-hand 
chain guide, and release the lower part of the 
upper guide. Remove the upper timing chain 
guide (see illustrations 9.8a and 9.8b). 

11 Working on the front of the engine, undo 
the retaining bracket bolts, and pull the 
camshaft adjustment solenoid valves from the 
engine casing (see illustration 6.16). 

12 Remove the plug from the left-hand side 
of the timing chain cover (behind the lifting 
eye), and with a Torx bit, unscrew the left-hand 


10.15 Rotate the eccentric shaft so the 
quadrant is on the intake side 


9.60 The pump drive fits into the slot in the 
end of the camshaft (arrowed) 
timing chain guide upper retaining pin (see 
illustration 6.17). 
13 Remove the camshaft locking tools. 
14 Disconnect all electrical connections to 
the cylinder head, taking note of their fitted 
locations, and harness routing. 
15 Using an open-ended spanner on its 
hexagonal section, rotate the eccentric shaft 
so that the shaft's toothed quadrant is on the 
intake side (see illustration). In this position 
the intake side cylinder head bolts are 
accessible. 
16 Undo the two bolts in the timing chain 
tunnel securing the cylinder head to the 
cylinder block (see illustration). 
17 Unscrew the cover plug from the eccentric 
shaft positioning motor support bracket. 
18 Working from the outside inwards, in the 
reverse of the sequence shown in illustration 
10.32, evenly and gradually unscrew the 
cylinder head bolts. Bolts in positions 7 to 10 
have an M9 thread with an E10 head, whilst 
bolts 1 to 6 have an M10 thread with an E12 
head. Note that the bolt in position 10 is 
shorter than all others. 
19 Release the cylinder head from the 
cylinder block and locating dowels by rocking 
it. Do not prise between the mating faces 
of the cylinder head and block, as this may 
damage the gasket faces. 
20 Ideally, two assistants will now be required 
to help remove the cylinder head. Have one 
assistant hold the timing chain up, clear of the 
cylinder head, making sure that tension is kept 
on the chain. With the aid of another assistant, 
lift the cylinder head from the block - take 
care, as the cylinder head is heavy. Support 


10.16 Undo the two bolts (arrowed) in the 
timing chain tunnel 


10.27a Oil supply non-return valves 


the timing chain from the cylinder block using 
wire. 
21 Recover the cylinder head gasket. 


Inspection 


22 The mating faces of the cylinder head 
and block must be perfectly clean before 
refitting the head. Use a scraper to remove all 
traces of gasket and carbon, and also clean 
the tops of the pistons. Take particular care 
with the aluminium cylinder head, as the soft 
metal is easily damaged. Also make sure that 
debris is not allowed to enter the oil and water 
passages. Using adhesive tape and paper, 
seal the water, oil and bolt holes in the cylinder 
block. To prevent carbon entering the gap 
between the pistons and bores, smear a little 
grease in the gap. After cleaning each piston, 
rotate the crankshaft so that the piston moves 
down the bore, then wipe out the grease and 
carbon with a cloth rag. 

23 Check the block and head for nicks, deep 
scratches and other damage. If very slight, 
they may be removed from the cylinder block 
carefully with a file. More serious damage 
may be repaired by machining, but this is a 
specialist job. 

24 If warpage of the cylinder head is 
suspected, use a straight-edge to check it for 
distortion, with reference to Chapter 2E. 

25 Clean out the bolt holes in the block using 
a pipe cleaner or thin rag and a screwdriver. 


" 


10.30 Fit the new gasket over the dowels (arrowed) 


10.27b The oil non-return valve seals 
(arrowed) should be slightly proud of the 
gasket surface 
Make sure that all oil and water is removed, 
otherwise there is a possibility of the block 
being cracked by hydraulic pressure when the 
bolts are tightened. 
26 Examine the bolt threads and the threads 
in the cylinder block for damage. If necessary, 
use the correct size tap to chase out the 
threads in the block. 
27 At the front edge of the cylinder block 
are located the intake and exhaust camshaft 
oil supply non-return valves and rubber 
spacers. If the valves are heavily fouled or 
contaminated, prise the spacers and valves 
out and renew them (use a small magnet to 
extract the valve sleeves). Note that when 
correctly fitted, the top of the spacers should 
be slightly proud of the cylinder block gasket 
surface (see illustrations). 
Refitting 
28 Ensure that the mating faces of the 
cylinder block, timing chain housing, and 
head are spotlessly clean, that the cylinder 
head bolt threads are clean and dry, and that 
they screw in and out of their locations. 
29 Check that the cylinder head locating 
dowels are correctly positioned in the cylinder 
block. 
Warning: To avoid any possibility 
AN of piston-to-valve contact when 
refitting the cylinder head, it 
is necessary to ensure that 


none of the pistons are at TDC. Before 
proceeding further, if not already done, 
turn the crankshaft to position No 1 piston 
at TDC (check that the locking rod can be 
engaged with the flywheel, then remove 
the locking rod and turn the crankshaft 
approximately 45° anti-clockwise using 
a spanner or socket on the crankshaft 
pulley hub boit. 

30 Fitanew cylinder head gasket to the block, 
locating it over the dowels (see illustration). 
Make sure that it is the correct way up. Note 
that 0.3 mm thicker-than-standard gaskets are 
available for use if the cylinder head has been 
machined (see Chapter 2E). 

31 With the new gasket in place, lower the 
cylinder head into position. 

32 Apply a thin coat of clean engine oil to the 
new cylinder bolt threads and washer contact 
area, then insert the bolts and washers into 
their correct locations. Note that bolts in 
positions 1 to 6, have M10 thread and an E12 
Torx head, whilst the bolts in positions 7 to 10 
have an M9 thread with E10 Torx heads. The 
bolt in position 10 is shorter than the others. 
Tighten the bolts in order (see illustration), and 
in the stages given in the Specifications - ie, 
tighten all bolts in sequence to the Stage 1 
torque, then tighten all bolts in sequence to 
the Stage 2 torque, and so on. Note that all 
bolts should be tightened to the same torque 
on N46 engines. 

33 Insert the two bolts in the timing chain 
tunnel at the front of the cylinder head, and 
tighten them securely. 

34 With a new sealing ring fitted, refit the 
cover plug to the eccentric shaft positioning 
motor bracket, and tighten it to the specified 
torque. 

35 Align the left-hand chain guide, and 
insert the upper retaining pin. Tighten the pin 
securely. Refit the cover plug with a new seal, 
and tighten it to the specified torque. 

36 With an open-ended spanner on the 
hexagonal section, rotate the eccentric shaft 
to the position where the end spring is under 
maximum tension. 


10.32 Cylinder head bolt tightening sequence 


Sd 
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37 Refit the camshaft locking tools — see 
Section 3. 

38 Rotate the crankshaft back to TDC, and 
refit the crankshaft locking tool. 

39 With new O-ring seals, refit the camshaft 
adjustment solenoids to the front of the 
engine. Pulling the timing chain up and apart, 
insert the solenoids though the chain. Refit the 
solenoid retaining brackets, and tighten the 
bolts securely. Reconnect the solenoid wiring 
plugs. 

40 Pull up the timing chain, and refit the 
upper chain guide. Carefully prise apart the 
top of the left-hand guide and press the upper 
guide to engage correctly with the locating 
holes (see illustration). 

41 Refit the upper timing chain guide upper 
retaining bolt, and only finger-tighten it at this 
stage. 

42 Refit the upper timing chain guide lower 
bolt, and tighten both the chain guide upper and 
lower bolts securely. Refit the bolt cover plug to 
the casing and tighten it to the specified torque. 
43 Refit the timing chain, sprockets and 
camshaft adjustment units as described in 
Section 6. 

44 The remainder of refitting is a reversal of 
removal. 


Y roi and refitting x 
EN 


Removal 


1 Drain the engine oil (see Chapter 1A). 

2 Remove the air cleaner housing as 
described in Chapter 4A. 

3 Lower the front subframe as described in 
Section 13. 

4 Unclip any hoses from the oil dipstick 
guide tube and support bracket. Unscrew the 
support bracket mounting bolt, and using a 
clockwise twisting motion, pull the guide tube 
from the sump. Inspect the O-ring seal and 
renew if necessary. 

5 Disconnect the oil level sensor wiring plug. 
6 Out through the cable tie securing the wiring 
harness to the transmission lower cover plate. 
Undo the bolts and remove the cover plate. 

7 At the front of the engine, undo the two 
bolts and remove the auxiliary belt guide 
pulley (where fitted). 

8 Undo the sump retaining bolts. Lower the 
sump, and manipulate it out towards the rear 
ofthe vehicle. If necessary, lower the subframe 
further, using the jack, to give sufficient 
clearance. Similarly, if necessary, unbolt the 
oil pick-up pipe to ease sump removal. 

9 Recover the sump gasket, and discard it. 
Refitting 

10 Commence refitting by thoroughly 
cleaning the mating faces of the sump and 
cylinder block. 


11 Position a new gasket on the sump (see 
illustration). 


12 Refit the sump, insert the new retaining 
bolts and tighten them to the specified torque. 
13 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Tighten all fasteners to the specified 
torque where given. 
b) Refill the engine with oil as described in 
Chapter 1A. 
c) Where applicable refit the auxiliary 
drivebelt as described in Chapter 1A. 
d) Use new bolts when refitting the 
subframe. 
e) Use new nuts when refitting the engine 
mounting brackets. 


12 Front reinforcement frame - 
removal and refitting 


HET 


Removal 


1 Apply the handbrake, then jack up the front 
of the vehicle and support securely on axle 
stands (see Jacking and vehicle support). 
Undo the bolts and remove the engine 
undershield (see illustration 3.5a). 

2 Undo the bolts/nut and remove the 
reinforcement cover on each side of the 
vehicle underside (see illustration). 

3 Undo the 6 bolts and remove the 
reinforcement frame (see illustrations). 
Discard the bolts - new ones must be fitted. 


Refitting 


4 Position the reinforcement under the 
subframe, and insert the new bolts. 


11.11 Fit a new sump gasket 


A OT re < | 
bic E 


12.3a The front reinforcement frame is 
secured by two bolts in the centre ... 


10.40 Press the upper guide into the 
locating holes in the lower guide (arrowed) 


5 Tighten the bolts to the specified torque. 

6 Refit the reinforcement cover on each side 
and tighten the bolts/nut securely. 

7 Refit the engine undershield, and lower the 


vehicle to the ground. 
EN 


13 Front subframe — 
lowering, removal and refitting 
x 


Lowering 


1 The front subframe must be lowered 
in order to carry out various procedures, 
including sump removal. Begin by removing 
the front reinforcement frame as described in 
the previous Section. 

2 Working at the rear of the engine 
compartment, undo the bolts and remove 
the pollen filter cover. Slide the filter from the 
housing. If necessary, refer to Chapter 1A. 


side 


12.3b .. 


. and two each side (arrowed) 
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13.9 Steering column joint pinch-bolt 
(arrowed) 


3 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the left-hand 
cover (see illustrations 4.3a and 4.3b). 
4 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 4.4). 
5 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 4.5a and 4.5b). 
6 Position a hoist and lifting tackle over the 
engine compartment, and connect the lifting 
tackle to the front engine lifting bracket. 
7 Unscrew the bolts securing the left- and 
right-hand engine mountings to the subframe. 
8 With the steering wheel and roadwheels 
in the 'straight-ahead' position, engage the 
steering lock. 
9 Remove the steering column flexible joint 
pinch-bolt, and separate the joint from the 
rack pinion (see illustration). 
10 Support the centre of the subframe, using 
a jack and a block of wood. 
11 Unscrew the subframe securing bolts, 
then lower the subframe slightly using the jack 
(see illustrations). 
Caution: Do not allow the power steering 
hoses to be stretched. 
12 Refitting the subframe is a reversal of 
lowering, noting the following points. 

a) Tighten the subframe rear mounting bolts 

first. 
b) Use new subframe and reinforcement 
frame mounting bolts. 


15.2 Undo the bolts (arrowed) and remove 
the oil pump pick-up tube 


13.11a The subframe is secured each side 
by two bolts at the rear (arrowed) .. . 


c) Tighten all fasteners to the specified 
torque where given. 


Removal 


Note: After refitting the front subframe, it is 
essential that the alignment of the wheels 
is checked by a BMW dealer or suitably- 
equipped specialist. 

13 Remove the pollen filter housing as 
described in paragraphs 2 to 5. 

14 Position a hoist and lifting tackle over the 
engine compartment, and connect the lifting 
tackle to the front engine lifting bracket. 

15 Unscrew the bolts securing the left- and 
right-hand engine mountings to the subframe. 
16 With the steering wheel and roadwheels 
in the 'straight-ahead' position, engage the 
steering lock. 

17 On models equipped with Xenon head- 
lights, undo the mounting nuts and detach the 
ride height sensor from the front subframe. 

18 On all models, unscrew the suspension 
lower control arms mounting bolts, separate 
the balljoints and remove the control arms 
(see Chapter 10 if necessary). 

19 Remove the steering rack as described in 
Chapter 10. 

20 Disconnect the anti-roll bar from the links 
as described in Chapter 10. 

21 Where applicable, undo the bolts securing 
the coolant pipe to the front of the subframe. 
22 Support the centre of the subframe, using 
a jack and a block of wood. 

23 Remove the subframe mounting bolts, 
and lower it to the ground (see illustrations 
13.11a and 13.11b). 


15.5 Use a length of rod to lock the 
tensioner blade in place 


13.11b ... and one at the front (arrowed) 


Refitting 


24 Refitting is a reversal of removal, noting 
the following points: 
a) Refit the subframe using new mounting 
bolts. 
b) Tighten the subframe rear mounting bolts 
first. 
c) Tighten all fasteners to the specified 
torque where given. 
d) Have the wheel alignment check by a 
BMW dealer or specialist as soon as 
possible. 


14 Balancer shafts - 
information 


1 These engines are equipped with balancer 
shafts to smooth out any engine vibration. 
These contra-rotating shafts are driven be 
a chain from the crankshaft sprocket, and 
are integral with the oil pump. For details 
of the balancer shaft removal and refitting 
procedure, refer to the Section regarding oil 
pump removal. 


15 Oil pump - 
removal, inspection X 
and refitting N 
Removal 


1 On these engines, the oil pump is integral 
with the balancer shaft housing. The two must 
not be separated or dismantled. Remove the 
sump as described in Section 11. 

2 Unscrew the two retaining bolts, rotate the 
oil pick-up tube out of the oil pump, and pull 
it downwards (see illustration). Discard the 
O-ring seal, a new one must be fitted. 

3 Using a socket on the crankshaft pulley bolt, 
rotate the crankshaft to TDC (see Section 3), 
and lock it in place with the crankshaft locking 
tool. 

4 Undo the oil pump sprocket retaining nut. 
Note: Thís nut has a left-hand thread. 

5 Push the oil pump chain tensioner away 
from the chain, and lock it in place with a 
length of rod inserted through the hole in the 
guide (see illustration). 


6 Undo the bolts securing the chain lower 
guide to the oil pump/balancer shaft housing. 
7 Using a length of wire or rod, pull the 
sprocket from the oil pump shaft, and 
disengage it from the shaft splines (see 
illustration). 

8 Have an assistant support the housing, 
undo the 8 bolts, and pull the housing down 
slightly at the rear, then manoeuvre backwards 
from place (see illustration). Ease the chain 
tensioner guide from its locating pin as the 
assembly is removed. No dismantling of the 
assembly is recommended. 

9 In order to renew the oil pump drive chain, 
remove the timing chain as described in 
Section 6, unscrew the cover plug to the right 
of the crankshaft, and undo the bolt securing 
the upper section of the oil pump drive chain 
tensioner/guide (see illustration). 

10 Slide the chain tensioner/guide down from 
its location and lift the chain from its location. 
Note that the tensioner can only be removed 
from the guide, once the assembly has been 
removed. 


Refitting 


11 Where removed, refit the oil pump drive 
chain to the crankshaft, and the timing chain 
(see Section 6). 

12 Slide the chain guide/tensioner into place 
and finger-tighten the retaining bolt at this 
stage. 

13 Check that the locating dowels are still in 
place, and insert the balancer shaft/oil pump 
housing shaft into the chain sprocket, and 
manoeuvre it onto the locating dowels. Oil 
the threads and insert the new retaining bolts. 
Tighten the bolts to the specified torque. 

14 Using a length of wire or rod, pull the 
sprocket away from the pump and off from the 
shaft splines (see illustration 15.7). 


Version 1 


15 Working underneath the vehicle, rotate the 
ends of the balancer shafts so that the flats 
of the shafts are aligned, with the wider slots 
at the top, and the balance weights pointing 


"m 


15.7 Use a length of wire to pull the sprocket from the splines 
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downwards (see illustration 6.30a). Using 
two strips of metal and a clamp, lock the 
shafts in this position (see illustration 6.30b). 


Version 2 


16 Working underneath the vehicle, rotate the 
ends of the balancer shafts so that the flats 
of the balance weights are parallel with the 
crankcase mating surface, and BMW special 
tool No 11 5 140 can be inserted between 
the balance weights and the mating surface 
(see illustration 6.31). In the absence of the 
special tool, use a suitable strip of metal that 
holds the flat sides of the balance weights 
parallel to the mating surface. 


All versions 


17 Check that the crankshaft is still locked 
in the TDC position (see Section 3), and push 
the sprocket over the splines on the shaft. 
Pull out the rod locking the chain tensioner 
in place and check the balancer shafts still 
align. If they do not, or the sprocket splines 
do not align, pull the sprocket from the shaft, 
and rotate the balancer shafts 360^ and try 
again. In some circumstances, it may take 7 
attempts to align the sprocket and shaft. 

18 With the shafts aligned and the sprocket 
over the splines, if not already done so, refit 
the bolts retaining the tensioner/guide, and 
tighten them securely. Refit the cover plug to 
the engine front casing. 


15.9 Undo the cover plug and unscrew the 
guide bolt (arrowed) 


15.8 Oil pump/balance shaft housing Torx socket head bolts 


(arrowed) 

19 Refit the sprocket nut, and tighten it to 
the specified torque. Note: The nut has a 
left-hand thread. 

20 Refit the oil pump pick-up tube with a 
new O-ring seal. Tighten the retaining bolt 
securely. 

21 Remove the crankshaft locking tool, and 


refit the sump as described in Section 11. 
16 Oil seals - 
€ S 
E. 

Crankshaft front oil seal 
1 Remove the crankshaft vibration damper/ 
pulley as described in Section 5. Do not 
remove the pulley hub. 
2 Note the fitted depth of the oil seal in the 
cover. On the engine we examined, the outer 
edge of the seal was flush with the front edge 
of the seal bore in the cylinder block. 
3 Pull the oil seal from the cover using 
a hooked instrument. Alternatively, drill 
three small holes in the oil seal, and screw 
self-tapping screws into the holes, then use 
pliers to pull the seal out (see illustration). 
Apply a little grease to the drill bit to catch 


any swarf. Take great care not to damage the 
pulley hub or the sealing surface of the engine 


16.3 Drill some holes and insert 
self-tapping screws 


2A*20 4-cylinder petrol engine in-car repair procedures 


16.6a Align the two grooves in the edge of 
the seal with the joint in the engine casing 
(arrowed)... 


block. If you are unable to pull the seal out 
using these methods, the crankshaft pulley 
hub must be removed (see Section 5), and the 
seal levered from place using a hammer and 
chisel. 

4 Clean the oil seal housing and the hub 
sealing surface. Apply a little clean engine oil 
to the surface of the hub. 

5 New seals are supplied with a support 
sleeve to aid fitment. Slide the sleeve with the 
oil seal fitted, over the hub. 

6 Align the two grooves in the outer edge of 
the seal with the horizontal joint in the engine 
casing (see illustration). Carefully drive the 
seal into the housing until it is at the same 
depth as the original, using a tubular spacer 
that bears evenly on the hard, outer edge of 
the seal (see illustration). 

7 Using the sealing kit available from BMW 
(comprising of Loctite sealing compound, 
primer and injector), push the integral brush 
into the grooves in the oil seal to coat the 
surfaces with primer. 

8 Use the injector in the kit to fill both grooves 
with sealing compound (see illustration). 
Then coat the end of the grooves with 
primer. 

9 Refit the crankshaft vibration damper/pulley 
as described in Section 5. 


Crankshaft rear oil seal 


10 Remove the flywheel as described in 
Section 17. 

11 Measure and note the fitted depth of the 
oil seal. 

12 Drill several small holes in the oil seal, and 


"y ; Teo. 


20.2 Oil pressure switch 


16.6b ...then drive it into the original 
depth using a tubular drift 


screw in self-tapping screws. Pull the screws, 
complete with seal, from the housing (see 
illustration 16.3). 

13 Clean the oil seal housing and the 
crankshaft sealing surface. Apply a light coat 
of clean engine oil to the crankshaft sealing 
surface. 

14 New seals are supplied with a support 
sleeve to aid fitment. Slide the sleeve with the 
seal fitted, over the crankshaft. 

15 Align the two grooves in the outer edge of 
the seal with the horizontal joint in the engine 
casing (see illustration 16.6a). Carefully drive 
the seal into the housing until it is at the same 
depth as the original, using a tubular spacer 
that bears evenly on the hard, outer edge of 
the seal (see illustration 16.6b). 

16 Using the sealing kit available from BMW 
(comprising of Loctite sealing compound, 
primer and injector), push the integral brush 
into the grooves in the oil seal to coat the 
surfaces with primer. 

17 Use the injector in the kit to fill both 
grooves with sealing compound (see 
illustration 16.8). Then coat the end of the 
grooves with primer. 

18 Refit the flywheel as described in Sec- 
tion 17. 


17 Flywheel/ ate - 
removal sae sr 


The procedure is as described for 6-cylinder 
engines in Chapter 2B, Section 15. 


20.6 Undo the 3 nuts and remove the oil 
level switch 


16.8 Inject sealant into both grooves 
18 Crankshaft spigot bearing — 


The procedure is as described for 6-cylinder 
engines in Chapter 2B, Section 16. 


19 Engine/transmission 
inspection and renewal 


The procedure is as described for 6-cylinder 
engines in Chapter 2B, Section 17. 


70 and level switches - 


removal and refitting 


WHC 


Oil pressure switch 


1 The oil pressure switch is located on the 
left-hand side of the engine block behind the 
alternator. Remove the alternator as described 
in Chapter 5A. 

2 Disconnect the wiring plug, and unscrew 
the switch from the engine block (see 
illustration). Be prepared for oil spillage. 

3 Refitting is a reversal of removal, using a 
new sealing washer, and tightening the switch 
to the specified torque. 


Oil level switch 


4 Drain the engine oil as described in Chap- 
ter 1A. 

5 Undo the bolts and remove the engine 
undershield. 

6 Disconnect the wiring plug, undo the three 
retaining nuts and remove the level switch 
(see illustration). 

7 Ensure that the sump mating surface is 
clean. 

8 Complete with a new seal, install the oil level 
switch, apply a little thread-locking compound 
and tighten the retaining nuts to the specified 
torque. 

9 Refit the engine undershield, and replenish 
the engine oil as described in Chapter 1A. 
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Contents 


Section number 
Camshafts and followers — removal, inspection and refitting ..... 8 
Compression test - description and interpretation .............. 2 
Crankshaft vibration damper — removal and refitting... .......... 5 
Cylinder head — removal and refitting. ........ leen 10 
Cylinder head cover — removal and refitting. ......... isses 4 
Engine mountings — inspection and renewal ........ssssssres.> 15 
Engine oil and filter renewal... ..............02065 See Chapter 1A 
Engins oil [EVIL CHEEK oec eed errem See Weekly Checks 
Flywheel/driveplate — removal and refitting ............ lees 14 
Flywheel pilot bearing — inspection, removal and refitting......... 16 
CL LLL ULLUS ott CL LUPRSSTNRODTT R A A E E E N S LS 1 


Easy, suitable for S| Fairly easy, suitable 

novice with little ^ S | for beginner with 

experience WM | some experience 
Specifications 
General 
2497 cc engine up to 08/2007 ....:- 5. 2o ca see eene 
2095 CS CHIC dando CEN erue sre hrmmtmmemhmtey mn Rm nn 
2996 cc engine from 09/2007 ........ creer RII 
Maximum engine power: 

ESL C A c Lil BESTES YS SCR EG TCR EE ERE CE EZ C NTC RYE 

3.0 litre engines: 

ULCUS NSTESEI SEC A IA T T T CECI IP ET CICER 
NOM Efe E CN Cons EN NUES 

Direction of engine rotation... cossess s ere rur hte 
Nod VUE IOCBUON Gs luere mh rr raaa erer ES ARENA 
FIC DIOC UIS eek nen EIS R TEC SNTSCAC NND CX /6 24/078 27409208] 878 EAE Iba o 
Compression ratio: 

CNMI, E O O E €»»»*reenm + aio MP ES Ete ERCs™ 

SHAMPOO IOS: ca o7: EATER ore tha ye Wis bldg e A6 70/859 8/0 QA 9 TR ao 
Minimum compression pressure .....,.....sssrsrererererereses 
Maximum deviation between cylinders ..........i ee 
Camshafts 
EDGE omues aaO ERO Wiis is lt RRS GEAR Cole ORAT 
Lubrication system 
Minimum oil pressure at idle speed ......... illie 
FRAGA GI DCUSRUIC gg a5 bon are rhbhre rent neRSRNTEY SUE ET VES 


Torque wrench settings 
Acoustic cover to cylinder head cover:* 
IURI TI Di uc oni x RERTMSRTSI ne Niel 9781973: 68:0 BURL A N E CIC AT ee 
SE E CCo (ring len rehus O ORHERIERVTN 
Auxiliary belt pulley to alternator ........ lle 
Auxiliary belt tensioner to cylinder block:* 
OME R CORE C ET DROITE CRGO DILE LODS ICONS RETOUR 
SUDE BLU ku rom XI YS IEEE v $m MERERI ORDRES RSS 


trc P RES E IDE NOE T so TATE Wea oe Hae S (SS FO SHOOT" 
E RCRUM Ra RIOR ICE RIO SX) COLD tos Fas ae eae 


Section number 
Oil pressure and level switches — removal and refitting........... 17 
Oil pump and drive chain — removal, inspection and refitting ...... 12 
OW SOAS TOE oasis 65350 0s sie Ta OR e's ER ESTERNI ES 13 
Sump - removal and refitting. .............0c cece eee eee eens 11 
Timing chain — removal, inspection and refitting ............6.5. 6 
Top Dead Centre (TDC) for No 1 piston —locating............... 3 
Vacuum pump — removal and refitting .......... s.s. See Chapter 9 
Valvetronic components — removal and refitting ...............- 9 
Variable valve timing system (Vanos) components - removal, 
inspection and refiing. ....... eee one NN TE SAN 7 


Difficult, suitable N Very difficult, 

for experienced DIY X suitable for expert 

mechanic We | DIY or professional 
Engine code Bore Stroke 
N52 B25A 82.00 mm 79.00 mm 
N52 B30A 85.00 mm 88.00 mm 
N52K B30A 85.00 mm 88.00 mm 
165 kW 
190 kW 
Not available 


Clockwise (viewed from front of vehicle) 
Timing chain end 
1-5-3-6-2-4 


Ibf ft 


40 30 


25 18 
Angle-tighten a further 90* 


20 15 
Angle-tighten a further 120° 


Angle-tighten a further 60° 
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Torque wrench settings (continued) Nm 
Camshaft (intake) bearing cap. ........sssee A 9 
Chain drive module to cylinder head ............ sse 8 
Chain guide rail to cylinder block. ......... cesse 20 
Chain guide rail to cylinder head ..........-.. 022 eee eee eee eee 14 
Chat coven ORIGS asso Coe ee ae Ae ER UE vv PTUS 25 
Chain tensioner to cylinder head ..... 2... 0... ee eee eee eee ees 50 
Crankshaft pulley hub bolt:* 
SEN oo. 5:5 AURI Ev wk OT A ANNIS 3: wa NTRS 100 
SIBUA D Loo ans Sis wi aie ais ASSI I3 alg 2 DB tag Be e's fo 5 Qno] Angle-tighten a further 360* 
Crankshaft vibration damper bolts: 
NOD cco oe case ue iere doe ERR RERO E RES vA EOE 25 
NOR Io ierra SIN CER SESSEL AR QUEWE s: 5505 QU TTA 35 
Cylinder head bolts:* 
M7 bolts (N52 engine): 
SUN Jor RE Neer IEEE EE ERR PERI Ci x ROC 7 
SIAogO Ecco queres ESSE EX sis Ra OS Be Angle-tighten a further 90* 
M9 steel bolts: 
COUTE ESSASEPI ESI RE EP UI PERS ES ITO T SES TES Y ERR Gb 30 
RN UE culexeneicne ter ERERENSOUASU EIER reae) Angle-tighten a further 90* 
SING 1 SC a cas CC PERI SI a EA teu. a Angle-tighten a further 45° 
M9 aluminium bolts: 
GIG MRITQNNIMTGZSIZETIMSQEE Qo 1 17 Co te ITE 10 
DIN on ariete i OC SEP PEDE Eie Xa dime Angle-tighten a further 90* 
M10 bolts: 
OCIO tcp ENSUITE. eu etitm cem IN ir mA Vp. Pee RIC 30 
DIEN UT ILerawacres e PNE a e TERT E ele A12 eam Angle-tighten a further 90° 
US VOSS Re ares Sar IRE REIS RIS Angle-tighten a further 90° 
CC OINEYSSTISTEXITRETEE ELIO TY? TRIN Angle tighten a further 45* 
Oylinder head cover bolts 
Se Sane EO EE cee OUI ERE ASIOUE 10 
URBC. imis CPTENSEESSERTIT LIC AN N XENEYE YTTEST 15 
M7 aluminium bolts:* 
N52 engine: 
SIUE rrr uere cnr CAPRIS EOS Fn ROE TUR EAE 7 
DOCS PUPPI NR EESTI OI EEA A EIE Angle-tighten a further 90* 
D V AS ST OE sap Sg OR ORS E 9 
PE 22. AA AASE a aS rR rSPS E ES E erate SOI A 130 
Engine mountings: 
Mounting to subframe: 
MEE ee te ee eee eT RT Ne 28 
UNSERE RSYTUTT ERO OGUOO O RETE TER EIE 56 
Mounting to Suppt arm. ..-:.. 75:3 aoa ov RI o a ona olt n rn Ran 56 
Support arm to engine:* 
OTE, | Bea Rear ciu he a ge Sa EY YE £2 a RR 25 
wl EAN LE eee ere pes UU REI CS T Angle-tighten a further 105° 
PIV WRG OND Sais ccc wca eens waco ese ns ee aa EEEE ES 120 
Front subframe bolts:* 
NIIT ows xo ones x olen EEES EKE SAONE SAS e AS RU uA SS 47 
Qn NSDUH BREN ERNE nL S DR S TAR SRP ET SETA 105 
Main bearing bedplate: 
N52:* 
M8: 
Cl M CREP Sea aE SES oT Se A VUE T ore RE 10 
SIC Eh cia Snore eo ee AOR aE EE ene es PR YT Angle-tighten a further 90° 
M10: 
SNUIS U AESP .0: 09 eg ENERO REESE A 15 
Uo 0l SCANS STE E ICE an 6 vie sve IO CN CHO IOD SCORE TER Angle-tighten a further 90° 
N52K:* 
M8 x 37 mm: 
SES] eal irre EXE (i iro Y VoL EECRQUES 6r FX ÜS 8 
Lu OY Sea E ENTER ED CREE QOCCTLS G8 EXE E TE Angle-tighten a further 90* 
M10 x 100 mm: 
RAID A E E waa wares Rae OSC se CES Te Salve es 20 
Core LS A VARI USATE EIC AY per OT EO CUGDCI ERG: POS SERES Angle-tighten a further 70* 
M10 x 27 and 41 mm: 
CV s ARES SEAR SUICIDE RAT Ss AAP A Seem 15 
I P 519810 ritenere NRE UE Pea e LES. PA d Angle-tighten a further 90° 


18 


26 


22 


22 


35 
77 


11 


15 


11 
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Torque wrench settings (continued) Nm 
Main bearing cap bolts:* 
CHM TOUT rere E Ales aac tet save te ERA ERR ERA CSUDE 20 
S UBoo X IS tah sins ae ee b hier rke Sele Te OR Ore Angle-tighten a further 70° 
CU condinon/teval sensor Sooo. ass vice ce coy ose yas ew ene 9 
Oil deflector-to-lower crankcase bolts:* 
SG ESO SCORES SDOICNSEE ENERO RESET Y CE eren 4 
CNIS Daa Nore TO See Ona a hee DOR oes pale ea Re ROOT RROD Angle-tighten a further 90° 
Oll filter cap 1o HOUSING |... 5 Pek. ce oan a SE S 25 
Oil filter housing and pipes on crankcase: 
IDA ty ate ESTER RES v e exe vd tii TORRE eS 22 
is: APRI SAS AERA er PEU ICI SEIS Uae Eo CREER e YT SIR TIT 40 
Oil pressure switch/temperature sensor: 
SHE T4 CT ETAT OIN TENE A eC ad» RN ANITA RR ey IA 20 
SHAD S. cod oe Pestle ee een eae oP ura amo eX S T I e Angle-tighten a further 16° 
Oil pump chain module:* 
OIM TUUS DO. DN setae Er Der ORI AU aceto AIR NIE JEN Pint 4 
SII BEEN cos bala ie 07. 12415 MUTA, VAR Ga gs on E SNC a Angle-tighten a further 45° 
Oil pump pick-up pipe:* 
LADES VATLICSSUR NEUE Y Ea OREL ARENIS T T ROT T CY 4 
SUPE r2 HL IS CMS Uy Seah U Cs a rur rot POPE ER Angle-tighten a further 100* 
Oil pump sprocket: 
Sg Gop te tk ety AH TEMA, AONO S Lu cnc acer oix Even enit 20 
oc EROR E REESE SEDAN TQ ESE D CIE Angle-tighten a further 45° 
Oil pump to lower crankcase (bedplate): 
M8 x 123 mm:* 
DIOE CUIRE, SS 29 0 E O ul eres et in c 10 
S Nat EST eR Ee EX VCI PAR ER PR DL Sk GaSe Angle-tighten a further 180° 
M8 x 31 and 37 mm:* 
GIO aia. 5 ahaa sec hie REGE I RS ER ERE T T CC TUA 10 
BEI S SE qUELIN A er UVIERINO s so t eR TE EA EN 9, Angle-tighten a further 90* 
IST uc TERIOR Fos Sa Sore IX ELT TENEO o c ^ ey 10 
Positioning motor-to-cylinder head bolts:* 
QUEUE or rS a E rece A e pe ven Ioni: o oim E E Ri anle o 4 
DEAD UU 10V cd Ge SPL EST 18 QU e «cite RETIRER ERE Ryan Angle-tighten a further 90° 
[d nudes (li: MENT RT E S 25 
Sump: 
M8 x 24 and 26 mm: 
LUE orca eoo Sh ade Xo s MXN x c5) c Ri YWIEa Re 8 
SRE sta 5 uot UN ORI IE Eiern n n eR a IA Angle-tighten a further 90° 
M8 x 92 and 112 mm: 
SINT E. cC THU IURE IS ae e enne RE Tad 8 
o P EEO 4 See T XA T CREE E TA EE EEEE CRT TER] Angle-tighten a further 180° 
Suspension turret/tension braces:* 
M10: 
SUGB Iueocue oe D WE SERE wien a ncn oot o RE oap 40 
SURE oa e ieai a RAE YEN mss CURRERE a Angle-tighten a further 60° 
M12: 
RERO E: oaa «Ot ac Ra. eS emn ERRORIS ES Aa SEO 100 
NGG Sia isi ins Ok ERNST ow ENGR PETIT E ETT Angle-tighten a further 100° 
Transmission cover plate-to-crankcase bolts:* 
re E TCI COE ER TEES CRGO Soe diss hse Keep a CO ERE B 
SUB MEETS b mgr Re tito mE S E eo e ge RR Snes Angle-tighten a further 45* 
Valvetronic settings: 
Eccentric shaft bearing cap to cylinder head* . ..........0...00. 9 
Eccentric shaft stop-screw to cylinder head ................-5. 10 
Electric servodrive to cylinder head .......... isle 9 
, Electric servodrive to cylinder head cover. .................-4. 9 
Guide block to cylinder head ......... iiie 10 
Oif spray nozzió6to gala «(roce e nre re Eee Ree 10 
Return spring to cylinder head... ....... 2. cece ence ee eee ees 10 
Vanos adjustment unit to camshafts:* 
Se ae ee OS TARR POT AL Es AS TTE. 20 
SIE oo SAS 5: boy ¥en le cig is\n drat ore oe me PRESE OD Angle-tighten a further 180° 
Vanos non-return valve to cylinder head ............0......0.4.. 13 
Van PCTS RNV 2). NUM ESI BI eu IA esau: ora lone sien eee AO 9 
* Do not re-use 


Caution: All aluminium fastenings must be renewed. If in doubt, try to attract the bolt/stud with a magnet. Aluminium is not magnetic. 


Ibf ft 


15 
7 


3 


16 


15 


15 


18 


74 
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How to use this Chapter 


This Part of Chapter 2 describes the 
repair procedures that can reasonably be 
carried out on the engine while it remains in 
the vehicle. If the engine has been removed 
from the vehicle and is being dismantled 
as described in Part E, any preliminary 
dismantling procedures can be ignored. 

Note that, while it may be possible 
physically to overhaul items such as the 
piston/connecting rod assemblies while the 
engine is in the car, such tasks are not usually 
carried out as separate operations. Usually, 
several additional procedures are required 
(not to mention the cleaning of components 
and oilways); for this reason, all such tasks are 
classed as major overhaul procedures, and 
are described in Part E of this Chapter. 

Part E describes the removal of the engine/ 
transmission from the car, and the full overhaul 
procedures that can then be carried out. 


Engine description 


General 


The N52 and N5K engines are of 6-cylinder 
double overhead camshaft design, mounted 
in-line, with the transmission bolted to the rear 
end. The differences between the two engines 
are minimal. For instance, the N52K is not 
fitted with a coolant temperature sensor on 
the radiator outlet. 

The cylinder block and the camshaft cover 
are made from a magnesium-aluminium 
composite. Aluminium bolts are used 
extensively, as steel bolts/studs would react 
poorly with the magnesium. Aluminium bolts 
must never be re-used. 

A timing chain from the crankshaft drives 
both the exhaust and intake camshafts. 
Hydraulic cam followers are fitted between 
the camshafts and the valves. Each camshaft 
is supported by bearing castings fitted to the 
cylinder head. 

The timing of both the exhaust and intake 
valves is variable by means of hydraulic 
adjustment units on the end of each camshaft 
- BMW refer to this as a 'Vanos' system. 
These units vary the relationship of the timing 
chain and sprockets to the camshafts. The 
duration and lift of the intake camshaft is also 
variable by means of an electric motor-driven 
eccentric shaft which effectively varies the 
pivot point of an lever acting between the 
camshaft and the rocker arm - BMW refer 
to this as a 'Valvetronic' system. Such is the 
range of control available by this arrangement 
that the engine load is controlled by varying 
valve lift and duration, rather than throttle valve 
position. This virtually eliminates pumping 
losses, improves engine output and reduces 
emissions. 


The crankshaft runs in seven main bearings 
of the usual shell-type. Endfloat is controlled 
by thrust bearing shells on No 4 main bearing. 

The pistons are selected to be of matching 
weight, and incorporate fully-floating gudgeon 
pins retained by circlips. 

The oil pump and vacuum pump are 
chain-driven from the front of the crankshaft. 


Vanos variable camshaft timing 
control 


On all models, a variable camshaft timing 
control system, known as Vanos, is fitted. The 
Vanos system uses data supplied by the DME 
engine management system (see Chapter 
4A), to adjust the timing of both the intake 
and exhaust camshafts independently via a 
hydraulic control system (using engine oil as 
the hydraulic fluid). The camshaft timings are 
varied according to engine speed, retarding 
the timing (opening the valves later) at low 
and high engine speeds to improve low-speed 
driveability and maximum power respectively. 
At medium engine speeds, the camshaft 
timings are advanced (opening the valves 
earlier) to increase mid-range torque and to 
improve exhaust emissions. 


Operations with engine in car 


The following operations can be carried out 
without having to remove the engine from the 
vehicle: 

a) Removal and refitting of the cylinder 
head. 
b) Removal and refitting of the timing chain 
and sprockets. 
c) Removal and refitting of the camshafts. 
d) Removal and refitting of the sump. 
e) Removal and refitting of the big-end 
bearings, connecting rods, and pistons.* 
f) Removal and refitting of the oil pump. 
g) Renewal of the engine/transmission 
mountings. 
h) Removal and refitting of the flywheel/ 
driveplate. 
* Although it is possible to remove these 
components with the engine in place, for 
reasons of access and cleanliness it is 
recommended that the engine is removed. 


1 When engine performance is down, or if 
misfiring occurs which cannot be attributed 
to the ignition or fuel systems, a compression 
test can provide diagnostic clues as to the 
engine's condition. If the test is performed 
regularly, it can give warning of trouble before 
any other symptoms become apparent. 

2 The engine must be fully warmed-up to 
normal operating temperature, the battery 
must be fully-charged, and all the spark plugs 
must be removed (Chapter 1A). The aid of an 
assistant will also be required. 

3 Remove the fuel pump fuse (located in 
the passenger compartment fusebox), and 


if possible start the engine and allow it to 
run until the residual fuel in the system is 
exhausted. Failure to do so could result in 
damage to the catalytic converter. 

4 Fit a compression tester to the No 1 cylinder 
spark plug hole - the type of tester which 
screws into the plug thread is to be preferred. 
5 Have the assistant hold the throttle wide 
open, and crank the engine on the starter 
motor. After one or two revolutions, the 
compression pressure should build-up to a 
maximum figure, and then stabilise. Record 
the highest reading obtained. 

6 Repeat the test on the remaining cylinders, 
recording the pressure in each. 

7 All cylinders should produce very similar 
pressures; a difference of more than 2 
bars between any two cylinders indicates 
a fault. Note that the compression should 
build-up quickly in a healthy engine; low 
compression on the first stroke, followed by 
gradually-increasing pressure on successive 
strokes, indicates worn piston rings. A low 
compression reading on the first stroke, 
which does not build-up during successive 
strokes, indicates leaking valves or a blown 
head gasket (a cracked head could also be 
the cause). Deposits on the undersides of the 
valve heads can also cause low compression. 
8 BMW recommended values for compression 
pressures are given in the Specifications. 

9 If the pressure in any cylinder is low, carry 
out the following test to isolate the cause. 
Introduce a teaspoonful of clean oil into that 
cylinder through its spark plug hole, and 
repeat the test. 

10 If the addition of oil temporarily improves 
the compression pressure, this indicates that 
bore or piston wear is responsible for the 
pressure loss. No improvement suggests 
that leaking or burnt valves, or a blown head 
gasket, may be to blame. 

11 Alow reading from two adjacent cylinders 
is almost certainly due to the head gasket 
having blown between them; the presence of 
coolant in the engine oil will confirm this. 

12 If one cylinder is about 20 percent lower 
than the others and the engine has a slightly 
rough idle, a worn camshaft lobe could be the 
cause. 

13 If the compression reading is unusually 
high, the combustion chambers are probably 
coated with carbon deposits. If this is the 
case, the cylinder head should be removed 
and decarbonised. 

14 On completion of the test, refit the spark 
plugs (see Chapter 1A) and refit the fuel pump 
fuse. 


1 Top Dead Centre (TDC) is the highest point 
in the cylinder that each piston reaches as 
it travels up and down when the crankshaft 
turns. Each piston reaches TDC at the end of 


3.8 Insert the cra 


the compression stroke and again at the end 
of the exhaust stroke, but TDC generally refers 
to piston position on the compression stroke. 
No 1 piston is at the timing chain end of the 
engine. 

2 Positioning No 1 piston at TDC is an 
essential part of many procedures, such as 
timing chain removal and camshaft removal. 

3 Remove the cylinder head cover as 
described in Section 4. 

4 Jack up the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). Undo the fasteners and 
remove the engine undershield (where fitted) 
(see illustration). 

5 Using a socket or spanner on the crankshaft 
pulley bolt, turn the engine clockwise at least 
two complete revolutions until the tips of the 
front cam (No 1 cylinder) lobes on the intake 
camshaft begin pointing to the left-hand side. 
6 Pull the blanking plug (where fitted) from the 
timing hole in the left-hand rear corner flange 
of the cylinder block (see illustration). 

7 To ‘lock’ the crankshaft in position, a 


i 3 -— [S de i 
nkshaft setting tool (arrowed) through the timing 
hole into the indent in the flywheel 
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special tool will now be required. BMW tool 
No 11 0 300 can be used, but alternatives are 
available. 

8 Insert the tool through the timing hole. Turn 
the crankshaft clockwise until the rod enters 
the TDC hole in the flywheel (see illustration). 
Note: On models equipped with automatic 
transmission, it is possible to mistakenly insert 
the rod into a larger hole in the driveplate. 
Ensure that when the rod is inserted, it is not 
possible to rotate the crankshaft at all. 

9 The crankshaft is now 'locked' in position 
with No 1 piston at TDC. 

10 !n this position, it should be possible to fit 
BMW special tools No 11 4 283, 11 4 282 and 
11 4 281 (or equivalents) over the parallel flats 
of the camshafts. With the camshaft correctly 
positioned the tools should contact the cylinder 
head upper surface with no air gap below them 
(see illustrations). Essentially, these tools hold 
the flat-sided ends of the camshafts at exactly 
90 degrees to the cylinder head upper gasket 
face. In this position the lobes of No 1 cylinder 
intake camshaft should be pointing upwards at 


3.10a Fit the special tools (arrowed) over the parallel flats on the 
camshafts, touching the cylinder head upper surface. Note the 
intake camshaft lobes of No 1 cylinder pointing upwards (arrowed) 


an angle, the lobes of No 6 cylinder exhaust 
camshaft should be pointing downwards at an 
angle, and the part number on the camshaft 
should be visible from above. Note that the 
square flanges on the rear of the camshafts 
should be positioned with the sides of the 
flanges exactly at right-angles to the top 
surface of the cylinder head. 


3.10b The No 6 cylinder exhaust camshaft 
lobes should be pointing downwards at an 
angle 


4.1a Prise out... 


\ s 


4.3 Remove the bolt (arrowed) at the end 
of each brace 


11 Do not attempt to turn the engine with 
the flywheel or camshaft locked in position, as 
engine damage may result. If the engine is to 
be left in the ‘locked’ state for a long period of 


* 7 
4.6 Release the clips (arrowed) and slide 
the cable guide forwards 


4.7b Undo the bolt and release the clip 
(arrowed) each side ... 


4.1b ... or undo the plastic cap in the 
centre of the scuttle trim panel 


4.4 Pollen filter upper housing bolts 
(arrowed) 


time, it is a good idea to place suitable warning 
notices inside the vehicle, and in the engine 
compartment. This will reduce the possibility of 
the engine being cranked on the starter motor. 


4.7a Rotate the temperature sensor and 
detach it from the bracket. Disconnect the 
bonnet switch on the passenger's side 


4.7c ...then slide the pollen filter lower 
housing forwards 


4.5 Release the clips (arrowed) and 
remove the plastic cover each side 


4 Cylinder head cover - 
removal and refitting 


HP 


Note: The camshaft cover is made from 
magnesium alloy. No steel bolts/studs must 
be fitted into the cover, or excessive corrosion 
will result. 


Removal 


1 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45* anti-clockwise, 
and one without a central slot, which is 
prised from place (see illustrations). Note, 
if the cap or seal are damaged, they must be 
renewed. Failure to do so may result in water 
ingress. 

2 Undo the bolt in the centre of the 
scuttle, exposed by the cap removal (see 
illustration). Discard the bolt - a new one 
must be fitted. 

3 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 

4 Working at the rear of the engine 
compartment, undo the bolts and remove the 
pollen filter cover (see illustration). Slide the 
filter from the housing. 

5 Release the catches and remove the left- 
and right-hand plastic covers from behind 
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the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration). 

6 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 

7 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 

8 Remove the ignition coils as described in 
Chapter 5B. 

9 Unclip the wiring harness for the fuel 
injectors. Ensure all wiring in the cylinder 
head cover area is moved to one side. Note 
the fitted positions of the various wiring plugs 
before disconnecting them. 

10 Disconnect the breather hose from the 
cylinder head cover (see illustration). 

11 Undo the bolts and remove the Valvetronic 
positioning motor. 

12 Undo the nuts and remove the secondary 
air injection valve (where fitted). 

13 Undo the bolts and remove the cylinder 
head cover (see illustration). Renew the 
gaskets. Discard the bolts - new ones must 1 Secondary air injection valve 3 Breather hose 
be fitted. 2 Valvetronic servo motor bolts 4 Metal bracket 
14 On N52K engines, BMW insist that the 
slotted sleeves for guiding the coils into 
the cylinder head must be renewed (see 
illustration). 


4.10 Cylinder head cover details 


Refitting 


15 Commence refitting by renewing all seals 
and gaskets (see illustration). 

16 Clean the gasket/sealing faces of the 
cylinder head and the cylinder head cover. 

17 Lay the cylinder head cover in position, 
taking care not to disturb the gaskets. 

18 Fit the new cylinder head cover bolts, 
then tighten them evenly to the specified 
torque. 

19 Further refitting is a reversal of the removal 
procedure. 


4.14 On N52K engines, renew the slotted sleeves (arrowed) 4.15 Renew the seals (arrowed) 


6.8 BMW special tool used to hold the 
crankshaft pulley 


5 Crankshaft vibration damper RN 


- removal and refitting 


Removal 


1 Raise the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). Release the fasteners and 
remove the engine undershield (where fitted) 
(see illustration 3.4). 

2 Remove the auxiliary drivebelt(s) as 
described in Chapter 1A. 

3 Unscrew the securing bolts, and remove 


6.11a Unscrew the plug (arrowed) from the 
left-hand corner... 


SETA 
O 


6.14a Undo the bolts (arrowed) and pull the chain, tensioner blade, 
guide blade and crankshaft sprocket upwards as an assembly 


the vibration damper/pulley from the hub. If 
necessary, counterhold the hub using a socket 
or spanner on the hub securing bolt. 


Refitting 


4 Refit the damper securing bolts, and tighten 
to the specified torque. Again, counterhold the 
pulley if necessary when tightening the bolts. 
5 Refit the auxiliary drivebelts as described in 
Chapter 1A. 

6 Where applicable, refit the engine under- 


shield. 
à 


pies pest 
removal, in on 
and refitting N 


Removal 


1 Remove the cylinder head cover as 
described in Section 4. 

2 Remove the crankshaft front oil seal as 
described in Section 13. 

3 Remove the auxiliary drivebelt(s) as 
described in Chapter 1A. 

4 Undo the retaining bolt and remove the 
auxiliary drivebelt tensioner. Note that as the 
bolt is aluminium, it must be renewed. 

5 Secure the engine at TDC on No 1 cylinder 
as described in Section 3. 


.. and unscrew the timing chain 
guide pins 
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6 Unscrew and remove the timing chain 
tensioner from the right-hand front corner of 
the cylinder head. Note that a new sealing ring 
must be fitted. 
7 The crankshaft pulley hub must now be 
released. This hub traps the crankshaft timing 
chain sprocket against the crankshaft shoulder. 
Consequently, once the hub bolt is slackened, 
the sprocket is free to rotate. Ensure the flywheel 
and camshaft locking tools are in place. 
Warning: The crankshaft pulley hub 
securing bolt is very tight. A tool will 
be required to counterhold the hub 
as the bolt is unscrewed. Do not attempt the 
job using inferior or poorly-improvised tools, 
as injury or damage may result. 
8 Make up a tool to hold the pulley hub. A 
suitable tool can be fabricated using two 
lengths of steel bar, joined by a large pivot 
bolt. Bolt the holding tool to the pulley hub 
using the pulley-to-hub bolts. Alternatively 
use special tool 11 9 280 available from BMW 
dealers or automotive tool specialists (see 
illustration). 
9 Using a socket and a long swing-bar, loosen 
the pulley hub bolt. Note that the bolt is very 
tight. Unscrew the pulley hub bolt. Discard the 
bolt, a new one must be used on refitting. 
10 Withdraw the hub from the end of the 
crankshaft. If the hub is tight, use a puller to 
draw it off. 
11 Unscrew the plug from the top left-hand 
corner of the timing chain cover, and the one from 
the lower right-hand corner (see illustrations). 
12 Undo the two pins securing the timing 
chain guides now accessible through the plug 
apertures. 
13 Undo the retaining bolts and remove the 
Vanos adjusting units. Refer to Section 7 if 
necessary. 
14 Undo the 2 central bolts and lift the 
timing chain module, complete with chain 
and crankshaft sprocket upwards from place 
(see illustrations). Note the orientation of 
the crankshaft sprocket — collar towards the 
crankshaft. 


6.14b Pull the timing chain up to trap the crankshaft sprocket 
against the guide (arrowed) 
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7.3 Vanos adjustment unit retaining bolt 
(arrowed) 

15 If required, disengage the chain from the 
sprocket and pull it upwards from the module. 
Refitting 
16 Ensure No 1 piston is still at TDC, with the 
crankshaft and camshafts locked in position 
as described in Section 3. 
17 Commence refitting by engaging the chain 
with the crankshaft sprocket. Note that the 
collar on the sprocket must point towards the 
crankshaft side. Pull the chain upwards in the 
module to firmly trap the sprocket. 
18 Lower the timing chain and module in 
place, and feed the crankshaft pulley hub 
through the centre of the sprocket. 
19 Insert the new crankshaft pulley hub 
retaining bolt. BMW tool No 11 5 200 must 
now be fitted around the central bolt, and 
tightened onto the hub using the bolts 
provided. Tighten the hub central bolt to the 
specified torque. Counterhold the hub using 
the same method employed during removal. 
20 Remove the tool from the hub, and fit a 
new oil seal as described in Section 13. 
21 Refit the two bolts securing the timing 
chain guides, and refit the two cover plugs 
22 Refit the Vanos adjusting units to the ends 
of the camshafts as described in Section 7. 
23 Holding it upright, compress the tensioner 
a couple of times to empty any stored oil. 


7.9 Special tool No 11 4 290 (1) and tensioner adjustment 
tool No 11 9 340 (2) 


7.4 The Vanos units are marked AUS/EX 
for exhaust and EIN/IN for intake 
Refit and tighten the chain tensioner with a 
new sealing washer. 
24 Remove the flywheel and camshaft 
locking tools, then rotate the crankshaft 
2 complete revolutions clockwise. Check 
that the flywheel and camshaft locking tools 
can still be inserted. If not, repeat the Vanos 
adjusting units fitment procedure. 
25 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Renew all gaskets and seals. 
b) Renew all aluminium bolts. 
c) Tighten all fasteners to their specified 
torque where given. 
d) Refit the auxiliary drivebelt(s) as described 
in Chapter 1A. 


7 Variable valve timing system 
(Vanos) components — 
removal, inspection and refitting 


Vanos adjustment units 


Removal 


1 Position the crankshaft and camshafts at 
TDC on No 1 piston, as described in Section 3. 
2 Unscrew the timing chain tensioner from the 
right-hand front corner of the cylinder head. 


Discard the sealing ring, a new one must be 
fitted. 

3 Undo the retaining bolts in the centre of the 
Vanos adjustment units (see illustration). 

4 Rotate the sensor gears so the cut-outs are 
pointing downwards (to facilitate removal), 
then pull the units from the ends of the 
camshafts. Disengage the chains from the 
units as they are withdrawn (see illustration). 


Inspection 

5 To test the operation of the Vanos 
adjustment unit special equipment is required. 
Testing must therefore be entrusted to a BMW 
dealer. 

Refitting 

6 Ensure that the crankshaft and camshafts 
are still at TDC on No 1 cylinder as described 
in Section 3. 

7 Position the Vanos units on the ends of the 
camshafts, paying attention to the identifying 
marks (see illustration 7.4). Note that 
although the adjustment units are marked IN 
and EX, the sensor rings are identical. 

8 Install the Vanos adjustment units retaining 
bolts, and tighten them by hand until they just 
touch the sensor ring surface without any 
play. 

9 Ensure that the timing chain rests correctly 
against the tensioner blade. Install BMW tool 
No 11 9 340 into the tension piston hole, then 
turn the adjuster screw on the tool until the 
end of the screw just touches the tensioner 
rail without tensioning the chain (see 
illustration). 

10 Fit BMW tool No 11 4 290 to the end of 
the cylinder head, ensuring that the locating 
pins of the tool engage correctly with the 
corresponding holes in the sensor ring gears 
(see illustration). Screw the tool to the 
cylinder head using two old cylinder head 
cover bolts. 

11 Pretension the chain tensioner guide by 
screwing in the tool adjusting screw with a 
torque wrench to a value of 0.6 Nm (0.4 Ibf ft). 
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7.10 Fit the special tool No 11 4 290 (3) to the cylinder head and 
engage the pins (1) with the corresponding holes in the sensor 


ring gears (2) 
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7.24 Undo the bolts (arrowed) and remove 
the cover from the top of the engine 


If no suitable torque wrench is available, turn 
in the adjusting screw by hand just enough to 
eliminate all free play in the chain. 
12 Tighten both camshaft adjustment units 
retaining bolts to the specified torque. 
13 Undo the retaining bolts and remove 
tool No 11 4 290 from the end of the cylinder 
head. 
14 Slacken the adjusting screw, and remove 
tool No 11 9 340 from the tensioner piston 
aperture. 
15 Ensure the timing chain tensioner piston 
has been drained completely, then refit it to 
the aperture in the cylinder head with a new 
sealing ring. Tighten it to the specified torque. 
16 The remainder of the refitting procedure 
is a reversal of removal, bearing in mind the 
following points. 

a) Refit the cylinder head cover with 

reference to Section 4. 
b) Ensure the crankshaft locking tool is 
removed prior to starting the engine. 


Vanos solenoid valves 

Note: A new sealing ring will be required on 
refitting. 

Removal 


17 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 


8.5 Secure the special tool (3) to the guide 
block (1) with self-grip pliers (2) 


7.26 Vanos solenoids’ wiring plugs 
(arrowed) 


of the cap are fitted: one with a central slot, 
removed by rotating it 45° anti-clockwise, and 
one without a central slot, which is prised from 
place (see illustrations 4.1a and 4.1b). Note, 
if the cap or seal are damaged, they must be 
renewed. Failure to do so may result in water 
ingress. 

18 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illus- 
tration 4.2). Discard the bolt - a new one 
must be fitted. 

19 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration 4.3). Do not allow the grommet to 
be displaced. Discard the bolts - new ones 
must be fitted. 

20 Working at the rear of the engine compart- 
ment, turn the fasteners 90° anti-clockwise 
and remove the pollen filter cover. Slide the 
filter from the housing (see illustration 4.4) 

21 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration 4.5). 

22 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 4.6). 

23 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 4.7a, 4.7b and 4.7c). 

24 Undo the retaining screws and lift off the 
acoustic cover from the top of the engine (see 


8.6 Secure the bearing pins (1) on the return 
spring by rotating the knurled wheel (2) 


7.27 Hold the tensioner upright and 
compress the piston a few times to 
evacuate the oil 


illustration). As the screws are aluminium, they 
must be renewed. Note: Examine the screws 
carefully — on some engines they are fake — the 
screw heads are part of the plastic casting, and 
the cover simply pulls up from place. 

25 Disconnect the solenoid valves wiring 
connectors. Note their fitted positions, they 
must be fitted to their original positions. 

26 Undo the retaining brackets' bolts and 
remove the solenoids (see illustration). 
Renew the sealing rings. 


Refitting 


27 Refitting is a reversal of removal, but use 
new sealing rings. Note: Prior to refitting, hold 
the chain tensioner upright and compress the 
piston a few times to evacuate any oil (see 
illustration). 


Note: Numerous special tools are required 
to safely complete the following procedures. 
Ensure suitable tools are available prior to 
commencement. 


Removal 


1 Remove the Vanos adjustment units as 
described in Section 7. 


Intake camshaft 


2 In order to remove the intake camshaft, 
it’s necessary to remove the Valvetronic 
intermediate levers as follows: 

3 Using a spanner on the hexagonal section, 
rotate the eccentric shaft so the lobes are 
providing minimum lift. 

4 Undo the banjo bolt and remove the oil 
spray nozzle from cylinder No 3. 

5 Secure BMW special tool No 11 4 270 to 
the guide block with self-gripping pliers (see 
illustration). 

6 Secure the bearing pins on the return spring 
by rotating the knurled wheel on the special 
tool (see illustration). 


8.7 Return spring securing bolt 
(arrowed) 


7 Lift the handle of the special tool as far as 
it will go to hold the intermediate lever return 
spring in place, then undo the bolt securing 
the return spring (see illustration). Gradually 
release the spring tension by lowering the 
handle of the special tool. 

Caution: Release the spring tension 
gradually as there is a risk of personal 
injury. 

8 Force the coils apart and remove the return 
springs. Repeat this procedure on all the 
return springs. It's absolutely vital that the 
Valvetronic springs, lever and guide blocks, 
etc, are refitted to their original positions. Lay 
out the components in order on a clean, dry 
surface, so they can be identified and refitted 
to their original positions. 

9 Undo the 2 bolts and remove each guide 
block (see illustration). Again, lay the guide 
blocks out on a clean surface in order, as 
described in the previous paragraph. It's 
essential they are refitted to their original 
positions. 

10 Lift out the intermediate levers (see 
illustration). Again, lay the intermediate levers 
out on a clean surface in order, as described 
in paragraph 8. It's essential they are refitted 
to their original positions. 

11 Gradually and evenly undo the retaining 
bolts, remove the bearing caps, and lift out 
the camshaft. Note that No 1 bearing cap 


8.12 Press down one end of the ring, and 
pull up the other end (arrowed) 
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8.9 Undo the bolts (arrowed) and remove 
the guide blocks 


TEES 


8.10 Lift out the intermediate levers 
(arrowed) 


f- 
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8.11 Intake camshaft bearing caps (arrowed) 


incorporates a thrustwasher. Lay the bearing 
caps out on a clean surface in order, it’s 
essential they are refitted to their original 
positions (see illustration). Check the cam- 
shaft bearing caps for identification marks. 
The caps are numbered from the timing chain 
end of the engine, and the marks can normally 
be read from the exhaust side of the engine. 
The intake camshaft caps are marked E1 to 
E7. 

12 If required, remove the compression rings 
on the end of the camshaft, by pressing one 
end of the ring into the groove, pulling up the 
other ring, and unhooking it (see illustration). 
Take care as the rings are easily broken. 

13 Lift the rocker arms from their locations, 
and lay them out on a clean surface. Pull 


8.13a Remove the rocker arms 
(arrowed)... 


the hydraulic adjusters from place and lay 
them out on the clean surface. It’s absolutely 
essential that the components are refitted to 
their original locations (see illustrations). 


Exhaust camshaft 


14 Remove the cylinder head cover as 
described in Section 4. 

15 Working from the outside inwards, 
gradually and evenly undo the bolts securing 
the upper and lower camshaft bearing 
castings (see illustration). Lift the castings, 
complete with camshaft, from place. 

16 Carefully separate the upper and lower 
castings, then remove the camshaft. 

17 If required, remove the compression rings 
on the end of the camshaft, by pressing one end 


8.13b ... followed by the hydraulic 
adjusters (arrowed) 
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8.15 Undo the bolts and remove the upper casting 


of the ring into the groove, pulling up the other 
ring, and unhooking it (see illustration 8.12). 
Take care as the rings are easily broken. 

18 Lift the rocker arms from their locations, 
and lay them out on a clean surface. Pull 
the hydraulic adjusters from place and lay 
them out on the clean surface. It's absolutely 
essential that the components are refitted to 
their original locations (see illustrations 8.13a 
and 8.13b). 


Inspection 


19 Clean all the components, including 
the bearing surfaces in the bearing castings 
and bearing caps. Examine the components 
carefully for wear and damage. In particular, 
check the bearing and cam lobe surfaces 
of the camshaft(s) for scoring and pitting. 
Examine the surfaces of the cam followers for 
signs wear or damage. Renew components as 
necessary. 

Refitting 


Intake camshaft 


20 Refit the hydraulic adjusters and rocker 
arms to their original positions. 

21 Ensure the flywheel is still locked in the 
TDC position. 

22 Lubricate the camshaft bearing surfaces 
with clean engine oil. 

23 Refit the camshaft so the lobes of No 1 
cylinder are pointing upwards, and the 


o 
E. 
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8.28 Check the return spring (1) engages 
correctly with the intermediate lever (2) 


LM tL A cnc ODD d 


camshaft part No is uppermost. Fit special 
tool No 11 4 821 to the camshaft as described 
in Section 3. 

24 Refit the camshaft bearing caps to their 
original positions, and working evenly tighten 
the retaining bolts to the specified torque. 

25 Refit the intermediate levers to their 
original positions. 

26 Refit the guide blocks to their original 
positions, fit the retaining bolts, tighten them 
by hand, then release them 90°. 

27 Fit special tool No 11 4 450 to the bolt 
connection of the Valvetronic eccentric shaft, 
and lift up the tool's lever to tension the guide 
blocks (see illustration). Tighten the block 
retaining bolts to their specified torque. 
Repeat this procedure on the remaining guide 
blocks. Note: The guide block at cylinder No 3 
can only be fitted with one bolt until the return 
spring has been refitted later in the procedure. 
28 Refit the return springs to their original 
locations. Ensure the springs engage correctly 
with the intermediate levers (see illustration). 
29 Secure special tool No 11 4 270 to the 
guide block, then secure the bearing pins in 
the return spring coils, and pull up the too! arm 
to tension the spring. Fit the spring retaining 
bolt, and tighten it to the specified torque 
(see illustration 8.5 and 8.6). Repeat this 
procedure on the remaining return springs. 

30 Refit the oil spray nozzle to cylinder 
No 3, and tighten the bolt to the specified 
torque. Ensure the nozzle points exactly at the 
quadrant teeth (see illustration). 


B.30 The oil spray nozzle (1) should point 
exactly at the quadrant teeth (2) 


pu 


8.27 Special tool (1), tool arm (2), bolt 
connection (3) and guide block bolts (4) - 
see text 


Exhaust camshaft 


31 Refit the hydraulic adjusters and rocker 
arms to their original positions. 

32 The exhaust valves of cylinder 2 must 
be slightly depressed prior to refitting the 
camshaft and bearing castings. Attach 
special tool No 11 4 462 to the cylinder head 
using the 2 special bolts provided. Ensure the 
fingers of the tool contact the rocker arms 
above the valves (see illustration). 

33 Carefully compress the rocker arms/ 
valves a little by tightening the nut on the tool 
spindle. 

34 Refit the exhaust camshaft into the lower 
bearing casting. The lobes on the camshaft at 
cylinder No 1 must point upwards at an angle, 
and the part number on the camshaft must 
face upwards (see illustration). Locate the 
casting/camshaft over the rocker arms. 

35 Fit the upper bearing casting over the 
camshaft. Insert the retaining bolts and 
tighten them to 8 Nm (6 Ibf ft), then undo all 
the retaining bolts 90°. 

36 The six milled surfaces along the length 
of the upper and lower bearing castings 
must be exactly aligned. Attach special 
tools No 11 4 461 to the milled surfaces as 
shown (see illustration). Tighten the bolts 
finger-tight. Note that the bolts should be 


8.32 Ensure the fingers of the tool 
(arrowed) contact the rocker arms 
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8.34 Refit the camshaft with the lobes at No 1 cylinder (arrowed) pointing upwards 


on the inside, apart from on cylinder No 2 
where the bolt must be on the outside. 

37 With the bearing castings securely 
clamped, tighten the casting retaining bolts, 
gradually and evenly to the specified torque. 
38 Remove the special tools clamping the 
castings, and the tool depressing the valves at 
No 2 cylinder. 


Both camshafts 


39 Refit the Vanos adjustment units as 
described in Section 7. 


Eccentric shaft 


Removal 


1 Remove the intake valve intermediate levers 
as described in Paragraphs 1 to 10 of the 
previous section. 

2 Rotate the eccentric shaft by a spanner on 
the hexagonal section until its lobes are in the 
minimum lift position. 

3 Undo the retaining bolts and remove the 
shaft bearing caps. Lay the caps out on a clean 
surface in order. It's essential they are refitted 
to their original positions (see illustration). 
Discard the bolts - new ones must be fitted. 

4 Carefully manoeuvre the eccentric shaft 
from position. 

5 If required, undo the bolt and remove the 
magnetic sensor wheel from the end of the 
shaft (see illustration). 


6 If required, carefully pull apart the bearing 
cages and remove the bearings from the shaft, 
then remove the shells from the bearing caps 
(see illustration). Lay the caps/bearings out 
on a clean surface in order. It's essential they 
are refitted to their original positions. 
Caution: Only spread the bearing cages 
just enough to remove them from the shaft 
— they are easily broken. 


Refitting 


7 If removed, fit the bearing shells into their 
original position in the bearing caps. The 
inner shell must be fitted with the pointed end 


8.36 Special tool (1), aligning bolt (2), 
upper casting (3) and lower casting (4) - 
see text 
facing downwards, and the outer shell with 

the pointed end upwards (see illustration). 

8 If removed, refit the magnetic sensor wheel 
to the shaft and tighten the bolt securely. 

9 If removed, refit the bearings to their original 
positions on the eccentric shaft. 

10 Lubricate the bearing surfaces with clean 
engine oil, then refit the eccentric shaft in the 
minimum lift position. 

11 Refit the bearing caps and tighten the new 
retaining bolts to the specified torque. 

12 Refit the intermediate levers as described 
in the previous Section. 


9.3 Undo the bolts (arrowed), remove the bearing caps, then lift out the eccentric shaft 


9.5 Undo the bolt (arrowed) and remove 
the magnetic sensor wheel 


9.6 Carefully spread the bearing cage 
apart 


end facing down, and the outer shell (2) 
with the pointed end facing upwards 


9.21 Eccentric shaft position sensor bolts 
(arrowed) 
Positioning motor 


Removal 


13 With reference to Chapter 5B, remove the 
two ignition coils each side of the positioning 
motor. 

14 Disconnect the wiring plug from the 
positioning motor. 

15 Using an Allen bit and ratchet, rotate the 
end of the positioning motor shaft clockwise 
until the tension on the eccentric shaft has 
been relieved. 

16 Undo the 3 bolts and remove the motor — 
note the 3rd bolt under the motor. Discard the 
bolts - new ones must be fitted. 


Refitting 


17 Position the motor in the aperture in the 
cylinder head cover, then rotate the motor 
shaft with an Allen bit anti-clockwise and draw 
the motor into position against the flange. 
Fit the new bolts and tighten them to the 
specified torque. 

18 The remainder of refitting is a reversal of 
removal. 


Position sensor 


Removal 


19 Remove the cylinder head cover as 
described in Section 4. 

20 Disconnect the sensor wiring plug. 

21 Slacken the sensor retaining bolts (see 


illustration). Note that the bolts are integral 
with the sensor — do not attempt to unscrew 
them from the sensor. If fully unscrewed, the 
bolts will fall out. 

22 Remove the sensor from position. 


Refitting 
23 Refitting is a reversal of removal. 


Note: New cylinder head bolts and a new 
cylinder head gasket will be required on 
refitting. 


Removal 


1 Drain the cooling system as described in 
Chapter 1A. 

2 Remove the intake and exhaust manifolds 
as described in Chapter 4B. 

3 Note their fitted positions, then release the 
clamps and disconnect the various cooling 
hoses from the cylinder head. 

4 Remove the Vanos adjustment units as 
described in Section 7. 

5 Undo the two retaining bolts, then unclip 
the timing chain module from the left-hand 
guide rail and remove the module upwards 
from position (see illustration 6.14a). Gently 
set the timing chain down in the cylinder 
block. It's imperative that the crankshaft is 
not rotated as the timing chain will become 
trapped. 

6 Undo the 3 retaining bolts and pull the 
eccentric shaft position sensor forwards 
from position (see Section 9) then undo the 
retaining bolt and remove the magnetic sensor 
wheel from the end of the eccentric shaft (see 
illustration 9.5). Take great care not to drop 
the bolt — retrieval would be difficult; the bolt 
is not magnetic. 

7 Using a spanner on the hexagonal section, 
rotate the eccentric shaft so the lobes are 
pointing upwards, then remove the eccentric 
shaft M6 stop-screw between the 1st and 2nd 
cylinders. 

8 Undo the M9 and M7 bolts at the timing 
chain end of the cylinder head. 


10.9 Cylinder head M10 bolts (1) and M9 bolts (2). Undo the M9 bolt (3) and M7 bolts (4) 
at the timing chain end of the engine 


9 Using suitable Torx driver bits, undo the 
cylinder head bolts, working from the outside 
inwards (see illustration). Note there are M9 
and M10 Torx bolts to remove. Note the fitted 
locations of the M9 bolts — they are different 
lengths. 

10 An assistant will now be required to help 
remove the cylinder head. Lift the cylinder 
head from the block - take care, as the 
cylinder head is heavy (approx. 40 kg). As 
the cylinder head is removed, feed the timing 
chain through the aperture in the front of the 
cylinder head, and support it from the cylinder 
block using the wire. 

Caution: Do not set the cylinder head down 
on the sealing face. The valves sit proud of 
the face, and may be damaged. 

11 Remove the cylinder head gasket, then 
seal the oil pump galley openings in the 
cylinder block sealing face with suitable-sized 
rubber/plastic plugs. 


Inspection 


12 Refer to Chapter 2E for details of cylinder 
head dismantling and reassembly. 

13 The mating faces of the cylinder head 
and block must be perfectly clean before 
refitting the head. Use a non-metallic scraper 
to remove all traces of gasket and carbon, 
and also clean the tops of the pistons. Take 
particular care with the aluminium sealing 
faces, as the soft metal is easily damaged. 
Also make sure that debris is not allowed 
to enter the oil and water passages. Using 
adhesive tape and paper, seal the water, 
oil and bolt holes in the cylinder block. To 
prevent carbon entering the gap between the 
pistons and bores, smear a little grease in the 
gap. 
14 Check the block and head for nicks, deep 
scratches and other damage. If very slight, 
they may be removed from the cylinder block 
carefully with a file. More serious damage 
may be repaired by machining, but this is a 
specialist job. 

15 If warpage of the cylinder head is 
suspected, use a straight-edge to check it for 
distortion, with reference to Chapter 2E. 

16 Clean out the bolt holes in the block using 
a pipe cleaner or thin rag and a screwdriver. 
Make sure that all oil and water is removed, 
otherwise there is a possibility of the block 
being cracked by hydraulic pressure when the 
bolts are tightened. 

17 Examine the bolt threads and the threads 
in the cylinder block for damage. If necessary, 
use the correct size tap to chase out the 
threads in the block. 


Refitting 


18 Ensure that the mating faces of the 
Cylinder block and head are spotlessly clean, 
that the cylinder head bolt threads are clean 
and dry, and that they screw in and out of their 
locations. 

19 Check that the cylinder head locating 
dowels are correctly positioned in the cylinder 
block. 
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20 Ensure the flywheel is still locked in the 
TDC position as described in Section 3. 

21 Fit a new cylinder head gasket to the 
block, locating it over the dowels. Make sure 
that it is the correct way up. Note that thicker- 
than-standard gaskets are available for use 
if the cylinder head has been machined (see 
Chapter 2E). 

22 Lower the cylinder head onto the block, 
engaging it over the dowels. 

23 New cylinder head bolts are supplied 
pre-coated. Do not apply any lubricant to 
the bolts, or wipe away the coating. Insert 
the new bolts, complete with washers where 
necessary, and tighten the bolts as far as 
possible by hand. Ensure that the washers 
are correctly seated in their locations in the 
cylinder head. 

Note: Do not fit washers to any bolts which 
are fitted to locations where there are already 
captive washers in the cylinder head. If a 
new cylinder head is fitted (without captive 
washers), ensure that new washers are fítted 
to all the bolts. 

24 Tighten the bolts in order to the Stage 1 
torque setting given in Specifications (see 
illustration). Note that suitable T50 and 
T60 Torx bits are available from BMW (part 
No 11 5 190 and 11 4 420). 

25 Now tighten all cylinder head bolts to 
the Stage 2 angle using an angle-measuing 
gauge. 

26 Tighten bolts 1 to 10 to their Stage 3 
angle. 

27 Finally, tighten the M10 cylinder head 
bolts to the last angle setting. 

28 Fit the new M7 and M9 aluminium bolts 
to their locations at the timing chain end of 
the cylinder head and tighten them to their 
specified torque. 

29 Refit the eccentric shaft stop screw and 
tighten it to the specified torque. 

30 Refit the magnetic sensor wheel to the 
eccentric shaft and tighten the retaining bolt 
securely. 

31 Refit the eccentric shaft position sensor 
and tighten the bolts securely. 

32 Using a length of wire as a hook, pull the 
timing chain up through the cylinder head, 
and fit it into the timing chain module. Clip 
the module to the left-hand guide, insert 
the retaining bolts and tighten them to the 
specified torque. 

33 Refit the Vanos adjustment units as 
described in Section 7. 

34 The remainder of refitting is a reverse of 
removal. On completion, refill the cooling 
system as described in Chapter 1A. 


11 - 
Sump | and refitti 


Removal 


1 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 


10.24 Cylinder head bolt tightening sequence 


of the cap are fitted: one with a central slot, 
removed by rotating it 45° anti-clockwise, and 
one without a central slot, which is prised from 
place (see illustrations 4.1a and 4.1b). Note, 
if the cap or seal are damaged, they must be 
renewed. Failure to do so may result in water 
ingress. 

2 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illus- 
tration 4.2). Discard the bolt - a new one 
must be fitted. 

3 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration 4.3). Do not allow the grommet to 
be displaced. Discard the bolts - new ones 
must be fitted. 

4 Working at the rear of the engine compart- 
ment, undo the bolts and remove the pollen 
filter cover. Slide the filter from the housing 
(see illustration 4.4). 

5 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration 4.5). 

6 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 4.6). 

7 Release the catch and undo the bolt each 


11.11 Undo the bolts (arrowed) and 
remove the bulkhead grommet housing 


side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 4.7a, 4.7b and 4.7c). 

8 Disconnect the mass airflow sensor wiring 
plug, then release the clamp and disconnect 
the air intake hose. 

9 Remove the air filter housing as described 
in Chapter 4A. 

10 Remove the cover over the ignition coils. 
11 Undo the 3 bolts and remove the bulkhead 
grommet housing (see illustration). 

12 The engine must be supported in position 
using an engine hoist or engine crossbeam. 
Attach the hoist/crossbeam to the engine 
lifting eyes at the front and rear of the engine. 
Take the weight of the engine. 

13 Undo the nut each side securing the engine 
mounting support brackets to the mountings, 
then raise the engine approximately 10 mm. 
14 Undo the fasteners, and remove the 
underbody panelling each side in the area of 
the reinforcement brace under the subframe 
(see illustration). 

15 Undo the nuts/bolts and remove the 
reinforcement brace each side under the front 
subframe (see illustrations). Discard the nuts/ 
bolts - new ones must be fitted. 

16 Remove the steering column lower 
universal joint pinch-bolt and lift the column 
shaft upwards from the steering rack pinion 


11.14 Remove the underbody panelling 
(arrowed) each side 
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11.15a Undo the bolts (arrowed) at each 
end of the front reinforcement brace ... 


11.19a The front subframe is secured by 
two bolts a the rear each side (arrowed) . . . 
(see illustration). Discard the pinch-bolt — a 
new one must be used. 
Caution: Ensure the steering wheel/ 
column is not rotated with the universal 
joint disconnected from the steering rack 
pinion. Damage to the column could result. 
17 Disconnect the wiring plugs from the 
ride height sensors (where fitted), then 
disconnect the vacuum hoses from the engine 
mountings. 
18 On models with electric power steering, 
cut the cable tie securing the wiring harness 
to the subframe. 
19 Support the front subframe using a 


11.19b ... and one at the front (arrowed) 


workshop jack and lengths of wood, etc, then 
undo the 3 bolts each side and carefully lower 
the subframe a maximum of 10 cm (see illus- 
trations). Pay attention to the power steering 
hoses/pipes as the subframe is being lowered 
— do not allow them to be bent or stretched. 
Note that the subframe bolts at the front are 
90 mm long, the middle bolts are 145 mm 
long, and the rearmost bolts are 53 mm long. 
When refitting, tighten down the front bolts 
first. 

20 Disconnect the oil return hose(s) from the 
sump (see illustration). 

21 Note their fitted positions, then disconnect 


11.20 Sump details 


3 Oil level sensor 
4 Sump retaining bolts 


1 Oil return hose 
2 Transmission-to-sump bolts 


11.16 Steering column lower joint 
pinch-bolt (arrowed) 


the various wiring plugs from the sensor(s) on 
the sump. 

22 Slacken and remove the bolts securing 
the transmission casing to the sump. 

23 Progressively slacken and remove the 
bolts securing the sump to the base of the 
cylinder block. Discard the bolts, new ones 
must be fitted. 

24 Break the sump joint by striking the 
sump with the palm of the hand, then lower 
the sump away from the engine. Remove the 
gasket and discard it, a new one should be 
used on refitting. 

25 While the sump is removed, take the 
opportunity to check the oil pump intake pipe 
for signs of clogging or splitting. If necessary, 
unbolt the intake pipe, and remove it from the 
engine along with its gasket (see illustration). 
The strainer can then be cleaned easily in 
solvent. Inspect the strainer mesh for signs of 
clogging or splitting and renew if necessary. 
The bolts and sealing ring must be renewed. 
26 Recover the sump gasket. 

Refitting 

27 Commence refitting by thoroughly cleaning 
the mating faces of the sump and cylinder block. 
28 Place the gasket in position on the sump 
flange. 

29 Offer the sump up to the cylinder block, 
ensuring that the gasket stays in place, and fit 
the new sump securing bolts, tightening them 
finger-tight only at this stage. 

30 Tighten the sump-to-gearbox/trans- 
mission-to-engine bolts to the specified 
torque. 


11.25 Oil pump intake pipe retaining bolts 
(arrowed) 
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31 Progressively tighten the sump-to-cylinder — Refitting 


block bolts to the specified torque. 
32 Further refitting is a reversal of removal, 
noting the following points. 

a) When raising the subframe into position, 
make sure that no pipes, hoses and/or 
wiring are trapped. 

b) Renew the subframe and reinforcement 
frame/plate bolts. 

c) Tighten the engine mounting nuts to the 
specified torque. 

d) On completion, refill the engine with oil as 
described in Chapter 1A. 

e) On automatic transmission models, check 
the transmission fluid level as described in 
Chapter 7B. 


Oil pump 


Removal and refitting 


1 Remove the sump and oil pick-up tube as 
described in Section 11. 

2 Unscrew the bolt securing the sprocket 
to the oil pump shaft, but leave the sprocket 
engaged in the drive chain. 

3 Pull the sprocket and chain from the oil 
pump shaft. 

4 Undo the 2 bolts securing the dive chain 
module to the pump (see illustration). 

5 Undo the retaining bolts and remove the oil 
pump. Note the different lengths of the bolts. 
Discard the bolts - new ones must be fitted. 


Inspection 


6 No separate parts are available for the 
pump. If defective, the complete pump must 
be renewed. 


12.10 Pump sealing cover removal details 


1 BMW tool No 11 9 200 - attached to the 
sealing cover using self-tapping screws 

2 BMW tool No 11 4 362 

3 BMW tool No 11 4 361 

4 BMW tool No 11 4 364 - rotate clockwise 
to extract sealing cover 


7 Refitting is a reversal of removal, noting the 
following points: 
a) Renew all aluminium bolts. 
b) Tighten all fasteners to their specified 
torque where given. 


Oil pump drive chain 


Removal 


8 Remove the auxiliary drivebelt as described 
in Chapter 1A. 

9 Undo the bolt and remove the auxiliary 
drivebelt tensioner. 

10 The vacuum pump sealing cover must 
now be removed. BMW specify the use of 
several special tools (No 11 9 200, 11 4 362, 
11 4 361 and 11 4 364) to remove and install 
the cover. However, with care it is possible to 
prise the cover from place using a screwdriver, 
and fit a new cover without the use of special 
tools (see illustration). 

11 Rotate the crankshaft pulley bolt clockwise 
until the 3 holes in the vacuum pump drive 
sprocket align with the pump mounting bolts. 
12 The pump sprocket must now be secured 
in position prior to removing the retaining bolt. 
BMW specify the use of tools No 11 4 362 and 
11 0 290 (see illustration). 

13 Undo the vacuum pump sprocket retaining 
bolt. 

14 Use a screwdriver to push the drive chain 
tensioner to the right-hand side, and lock it in 
this position with a suitable rod or drill bit (see 
illustration). 

15 Pull the drive sprocket and chain from the 
vacuum pump shaft. 

16 Removethe vibration damper as described 
in Section 5. 

17 Unscrew the bolt securing the sprocket 
to the oil pump shaft, but leave the sprocket 
engaged in the drive chain. 


12.12 Vacuum pump mounting details 


1 BMW tool No 11 4 362 
2 BMW tool No 11 0 290 
3 Sprocket retaining bolt 
4 Pump mounting bolts 


12.4 Oil pump sprocket bolt and drive 
chain module bolts (arrowed) 


18 Pull the sprocket and chain from the oil 
pump shaft. 
19 Undo the 2 bolts securing the dive chain 
module to the pump (see illustration 12.4). 
20 Secure the engine at TDC on No 1 cylinder 
as described in Section 3. 
21 The crankshaft pulley hub must now 
be released. This hub traps the crankshaft 
timing chain sprocket against the crankshaft 
shoulder. Consequently, once the hub bolt 
is slackened, the sprocket is free to rotate. 
Ensure the flywheel and camshaft locking 
tools are in place. 

Warning: The crankshaft pulley 
A hub securing bolt is very tight. A 

tool will be required to counterhold 
the hub as the bolt is unscrewed. Do not 
attempt the job using inferior or poorly- 
improvised tools, as injury or damage may 
result. 
22 Make up a tool to hold the pulley hub. 
A suitable tool can be fabricated using two 
lengths of steel bar, joined by a large pivot 
boit. Bolt the holding tool to the pulley hub 
using the pulley-to-hub bolts. Alternatively 
use special tool 11 9 280 available from BMW 
dealers or automotive tool specialists (see 
illustration). 
23 Using a socket and a long swing-bar, 
loosen the pulley hub bolt. Note that the bolt 
is very tight. Unscrew the pulley hub bolt. 


12.14 Push the chain tensioner to the 
right-hand side and insert a 4.0 mm drill bit 
or rod (arrowed) 


12.22 BMW tool (arrowed) used to prevent 
crankshaft rotation as the hub bolt is 
slackened 


Discard the bolt, a new one must be used on 
refitting. 
24 Withdraw the hub from the end of the crank- 
shaft. If the hub is tight, use a puller to draw it 
off. 
25 Undo the plug from the timing chain cover, 
and unscrew the bolt securing the oil pump 
drive chain module to the cylinder block. 
Discard the bolt - a new one must be fitted. 
Refitting 
26 Refitting is a reversal of removal, noting 
the following points: 

a) Renew all aluminium bolts. 

b) Tighten all fasteners to their specified 

torque where given. 


13 Oil seals - 
renewal 


Crankshaft front oil seal 


1 Remove the crankshaft vibration damper as 
described in Section 5. 

2 Carefully lever the oil sea! from the cylinder 
block using a flat-bladed screwdriver or similar. 
Take great care not to damage the sealing face 
of the crankshaft or cylinder block. 

3 Thoroughly clean the sealing surfaces of 
the crankshaft hub and cylinder block, then 
apply a light coating of clean engine oil to the 
sealing surface of the crankshaft hub. 

4 Genuine BMW seal kits are supplied with a 
guide sleeve already installed in the seal with 


13.9 Inject sealing compound into the slot each side 


13.5 Align the slots in the seal with the 
joints in the cylinder block (arrowed) 


Loctite sealing compound (No 128357) and 
primer (No 171000). 

5 Position the seal and guide sleeve on the 
crankshaft hub, aligning the slots in the outer 
circumference of the seal with the joint in the 
cylinder block (see illustrations). 

6 Using the brush provided, coat both slots 
on the seal outer with the Loctite primer 
supplied. Allow the primer to dry for at least 1 
minute before proceeding. 

7 Using a suitable tubular spacer, drive the oil 
seal into place as squarely as possible, until 
its outer edge is flush. 

8 Using the brush provided, force Loctite 
primer as far as possible into the slot each 
side of the seal. 

9 Using the syringe provided in the kit, inject 
Loctite sealing compound into the slot each side 
of the seal, then coat the surface of the sealing 
compound with primer (see illustration). 

10 Refit the crankshaft vibration damper as 
described in Section 5. 


Crankshaft rear oil seal 


11 Remove the flywheel/driveplate, as 
described in Section 14. 

12 Carefully lever the oil seal from the 
cylinder block using a flat-bladed screwdriver 
or similar. Take great care not to damage 
the sealing face of the crankshaft or cylinder 
block. Alternatively, drill 2 small holes opposite 
each other in the hard outer face of the seal, 
insert 2 self-tapping screws, and use a pair of 
pliers to pull the seal from place. 

13 Thoroughly clean the sealing surfaces of 


the crankshaft hub and cylinder block, then 
apply a light coating of clean engine oil to the 
sealing surface of the crankshaft hub. 

14 Genuine BMW seal kits are supplied with 
a guide sleeve already installed in the seal 
with Loctite sealing compound (No 128357) 
and primer (No 171000). 

15 Position the seal and guide sleeve on the 
crankshaft hub, aligning the slots in the outer 
circumference of the seal with the joint in the 
cylinder block. 

16 Using the brush provided, coat both 
slots on the seal outer with the Loctite primer 
supplied. Allow the primer to dry for at least 1 
minute before proceeding. 

17 Using a suitable tubular spacer or wooden 
block, drive the oil seal into place as squarely 
as possible, until its outer edge is flush. 

18 Using the brush provided, force Loctite 
primer as far as possible into the slot each 
side of the seal. 

19 Using the syringe provided in the kit, 
inject Loctite sealing compound into the slot 
each side of the seal, then coat the surface 
of the sealing compound with primer (see 
illustration 13.9). 

20 Refit the flywheel/driveplate as described 


in Section 14. 
14 Flywheel/dri - 
$ 
» 


removal and ing 


Flywheel 


Note: New flywheel retaining bolts must be 
used on refitting. 


Removal 


1 Remove the clutch assembly as described 
in Chapter 6. 

2 Prevent the flywheel from turning by locking 
the ring gear teeth with a similar arrangement 
to that shown (see illustration). Alternatively, 
bolt a strap between the flywheel and the 
cylinder block/crankcase. 

3 Slacken and remove the retaining bolts and 
remove the flywheel, noting its locating dowel. 
Do not drop it, as it is very heavy. Discard the 
bolts, they must be renewed whenever they 
are disturbed. 


14.2 Toothed tool used to lock the flywheel in position 


E 


Inspection 

4 If the flywheel-to-clutch mating surface 
is deeply scored, cracked or otherwise 
damaged, then the flywheel must be renewed, 
unless it is possible to have it surface ground. 
Seek the advice of a BMW dealer or engine 
reconditioning specialist. 

5 If the ring gear is badly worn or has missing 
teeth, then it must be renewed. This job is best 
left to a BMW dealer or engine reconditioning 
specialist. 

6 These vehicles are fitted with dual mass 
flywheels. Whilst BMW do not publish any 
checking procedures, rotate the inner mass 
by hand anti-clockwise, mark its position in 
relation to the outer mass, then rotate it by 
hand clockwise and measure the travel. As 
a general rule, if the movement is more than 
30 mm or less than 15 mm, consult a BMW 
dealer or transmission specialist as to whether 
a new unit is needed. 


Refitting 


7 Clean the mating surfaces of the flywheel 
and crankshaft and remove all traces of 
locking compound from the crankshaft 
threaded holes. 

8 Fit the flywheel to the crankshaft, engaging 
it with the crankshaft locating dowel, and fit 
the new retaining bolts. Note: /f the new bolts 
are not supplied pre-coated with locking 
compound, apply a few drops prior to fitting 
the bolts. 

9 Lock the flywheel using the method 
employed on dismantling then, working in a 
diagonal sequence, tighten all the retaining 
bolts to the specified torque setting. 

10 Refit the clutch assembly as described in 
Chapter 6. 


Driveplate 


Note: New driveplate retaining bolts must be 
used on refitting. 


Removal 


11 Remove the automatic transmission and 
torque converter as described in Chapter 7B. 
12 Prevent the driveplate from turning by 
locking the ring gear teeth with a similar 
arrangement to that shown (see illus- 
tration 14.2). Alternatively, bolt a strap 
between the driveplate and the cylinder 
block/crankcase. 

13 Slacken and remove the retaining bolts 
and remove the driveplate, noting its locating 
dowel. Discard the bolts, they must be 
renewed whenever they are disturbed. 


Inspection 

14 If the ring gear is badly worn or has 
missing teeth, then it must be renewed. This 
job is best left to a BMW dealer or engine 
reconditioning specialist. 

Refitting 

15 Clean the mating surfaces of the driveplate 
and crankshaft and remove all traces of 
locking compound from the crankshaft 
threaded holes. 


6-cylinder petrol engine in-car repair procedures 2B*19 


15.7 An earth strap (arrowed) is attached 
to the left-hand engine mounting bracket 


16 Fit the driveplate to the crankshaft, 
engaging it with the crankshaft locating dowel, 
and fit the new retaining bolts. Note: /f the new 
bolts are not supplied pre-coated with locking 
compound, apply a few drops prior to fitting 
the bolts. 

17 Lock the driveplate using the method 
employed on dismantling then, working in a 
diagonal sequence, tighten all the retaining 
bolts to the specified torque setting. 

18 Refit the torque converter and automatic 
transmission as described in Chapter 7B. 


15 Engine mountings - 
inspection and renewal ` 


Inspection 


1 Two engine mountings are used, one on 
either side of the engine. 

2 If improved access is required, raise the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Undo the fasteners and remove the engine 
undershield. 

3 Check the mounting rubber to see if it is 
cracked, hardened or separated from the 
metal at any point. Renew the mounting if any 
such damage or deterioration is evident. 

4 Check that all the mounting fasteners are 
securely tightened. 

5 Using a large screwdriver or a crowbar, 
check for wear in the mounting by carefully 
levering against it to check for free play. 


16.3 Press the pilot bearing from the 
engine side of the flywheel 


Where this is not possible, enlist the aid of 
an assistant to move the engine/transmission 
back-and-forth, or from side-to-side, while 
you observe the mounting. While some 
free play is to be expected, even from new 
components, excessive wear should be 
obvious. If excessive free play is found, 
check first that the fasteners are correctly 
secured, then renew any worn components 
as required. 


Renewal 


6 Support the engine, either using a hoist 
and lifting tackle connected to the engine 
lifting brackets (refer to Engine — removal 
and refitting in Part E of this Chapter), or 
by positioning a jack and interposed block 
of wood under the sump. Ensure that the 
engine is adequately supported before 
proceeding. 

7 Unscrew the nuts securing the left- and 
right-hand engine mounting brackets to the 
mounting rubbers, then unbolt the mounting 
brackets from the cylinder block, and remove 
the mountings. Disconnect any engine earth 
straps from the mountings (where fitted) (see 
illustration). 

8 Unscrew the nuts securing the mountings to 
the subframe, then withdraw the mountings. 
Disconnect the vacuum hoses from the 
mountings as they are withdrawn (where 
applicable) 

9 Refitting is a reversal of removal. Tighten 
all fasteners to their specified torque where 
given. 


16 Flywheel pilot bearing - 


Inspection 

1 The pilot bearing is fitted into the centre of 
the dual mass flywheel, and provides support 
for the free end of the gearbox input shaft on 
manual transmission vehicles. It can only be 
examined once the clutch (Chapter 6) has been 
removed. Using a finger, rotate the inner race 
of the bearing and check for any roughness, 
binding or looseness in the bearing. If any of 
these conditions are evident, the bearing must 
be renewed. 


Removal 


2 Remove the flywheel as described in 
Section 14. 

3 The bearing must be pressed out using 
a hydraulic press with a drift that bears 
only on the inner bearing race. The bearing 
is pressed from the engine side of the 
flywheel and out of the clutch side (see 
illustration). Note that the act of pressing 
the bearing out will render it unusable - it 
must be renewed. 


Refitting 


4 Using a suitable tubular spacer that bears 
only on the hard outer edge of the bearing, 


16.4a Position the bearing... 


press the new bearing into the flywheel until it 
contacts the shoulder (see illustrations). 
5 Refit the flywheel as described in Section 14. 


17 Oil pressure and 


Oil pressure/temperature switch 
1 The oil pressure switch is located on the 


16.4b ...and drive it into place 


left-hand side of the engine block behind the 
oil filter housing. 

2 Disconnect the wiring plug, and unscrew 
the switch from the engine block (see 
illustration). Be prepared for oil spillage. 

3 Refitting is a reversal of removal, using a 
new sealing washer, and tightening the switch 
to the specified torque. Top-up the engine oil. 


Oil condition/level switch 


4 Drain the engine oil as described in Chap- 
ter 1A. 


17.2 The oil pressure switch (arrowed) is 
located behind the oil filter housing 


5 Undo the fasteners and remove the engine 
undershield. 

6 Disconnect the wiring plug, undo the three 
retaining nuts and remove the switch from the 
base of the sump. 

7 Ensure that the sump mating surface is clean. 
8 Complete with a new seal, install the 
switch, apply a little thread-locking compound 
and tighten the retaining nuts to the specified 
torque. 

9 Refit the engine undershield, and replenish 
the engine oil as described in Chapter 1A. 
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Easy, suitable for S 


Fairly easy, suitable 
for beginner with 
some experience 


ES 
EN 


novice with little 
experience 


Specifications 


General 
Engine type: 


Capacity: 
Fourcylinder engine... c2 ia err esee INSICMP S SISSE 
Spculindor engitBti. «iced rentrmmhe mnm mtn meret 
Direction of crankshaft rotation s s.s esaea 000 e cece eee cece eee 
Compression ratio: 


Compression pressure: 
NUN EE EDS E ARA A mcenia OS EASIER REA US 


Lubrication system 
Minimum system pressure: 


ORI COS NN EPTTETCERUELUEZYESU LEN YTPLS ETSI TY 
CORAM CICERO UE UO aeree e hadeenesirtebe SERE EDRCOESNETESTO 


Difficult, suitable N 
for experienced DIY * 
Dy 


mechanic 


Very difficult, 
suitable for expert 
DIY or professional 


Four-cylinder in-line, double overhead camshaft, 16-valve, 
four-stroke, liquid-cooled 

Six-cylinder in-line, double overhead camshaft, 16-valve, 
four-stroke, liquid cooled 

84.00 mm 


2993 cc 


1.3 bar 
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Torque wrench settings Nm 


Acoustic cover-to-engine bolts ... 0.6.2... eee e ee eee eee eens 8 
Camshaft bearing cap bolts: 
SS I a ae ere ot tat RT Iho) COTE ORI 10 
PURE Basta sis ata DR T CY TID OON Raa MR rar R Sa CORO ETE CE 15 
Camshaft cover bolts: 
Loa a NE PRB Ty AA N une ae YE 67€ va Sere 10 
MESSI vertes cora a Fa PES IRICERI SEIS V REMISE OAT OE 15 
Camshaft sprocket to gearwheel (intake camshaft)* ............... 14 
Connecting rod big-end bearing cap bolts: 
DOC BNISTOISTTPRERTIOILI OTIO UYATOORATNTERTERZARIT 5 
SUUS P. POPE CES E ENCODER USE NEL eS OPER RICHER IS TOU 20 
SUN roo ET ero RES CEU bb E. «roe DP Angle-tighten a further 70* 
Crankshaft pulley/vibration damper bolt(s):* 
M47T2 engine: 
cio A REEE ENE E ie eens Maw sols ZS ELIT 100 
C A SSAD ANTENAS LL NUNINA RESISTE TREES Angle-tighten a further 150° 
M57T2 engine: 
CDU VG NER EET RIOT NEUEN SER TET 40 
RMR Tas a PhS Cie ess rco IUE VUES I E eR IUE Y iR d n Vr ra Angle-tighten a further 120* 
Crankshaft rear oil seal housing bolts: 
a AA uq dee eere ei v er EE «AT E SA Re UT RS 10 
M DONDE Dune ioa m ttt nn test aga bs pon au oo ROREM HT. UG aul ha 22 
Oylinder head bolts:* 
DIBBR Tes estis ces ru od t C RH Aat 80 
GINE 2.1. co DUpl Aou n ta tata e FLOR IHRER, QUI IDA Co Ie Ka etc Slacken 180* 
SB T Lees itio s9.0:.09: 0,9 <0 0-10 a a A de RSE 50 
DIMUS gos) ys foo om aco [67m 6 ob 6) 050d RESTER AS AMIN Son V7o- 9 12 MN ao ss Angle-tighten a further 90* 
SIBIE Se On ee ee eer so d Mi enun nie Angle-tighten a further 90° 
Cylinder head-to-timing cover bolts: 
RETE I ERA penetret T OTN ARIS OE cr ENS 15 
UU REATO ETT ET ILLRUEEERLL d Eel CIRC sek E I 20 
Engine mountings: 
Mounting to front subframe: 
COOPAPEORUIO RERO TR STOGE TOO Re Sree REE eee TEES ROSE 28 
QUIA M EFISOETUEREEOTQITIOCOXEISIIImI 56 
Mounting to engine support bracket ............ eee eee eeeeee 56 
Flywheel/driveplate bolts* ...... 6... T eee n r cere eeeeees 120 
Front subframe mounting bolts: 
M10: 
ET PP IEEE SPACES EAE E ILI) Cake SETTE ee eee 56 
GITU UP EG VA E NP E us c Sekt ERRAT PM Angle-tighten a further 90* 
LII AE E E ER SOIRS IDIOT GOTTEN kw Severe as 108 
Fuel injection pump sprocket retaining nut .............--e+eeees 65 
Main bearing cap bolts:* 
M47T2 engine: 
BLUE LOT IRE TT TNCS TRETEN TNEUONCTENETT TT E 23 
BEBE cla oa lurvuoscsus au RE WIE T e diss er ae Angle-tighten a further 90* 
M57T2 engine 
SIBDE 041576 972 6X4 E R6 0 e 0:6 06/9970 A N E A P. $EQD TS CR 50 
SHE. Cop» TH a Vy cn ooo np LE ROROR RM VR oa Foo bio n Angle-tighten a further 90* 
Oil cooler-to-oil filter housing bolts ........issse eee e eee eee 22 
CHRO que TRI O I E TA A iis e sent tic ateb views 10 
ON SURO ay E T A aed SES RUE exer E een 25 
CONTE MONIES DOS... vore ry ODE SOLVE EREXER CERES 25 
CHIC SEDE E Lei oa eine Greco asin pd dene E p (46-55 oie RS 8 
Ta coc R Lo LERRA TEE EE SONIS AO OCT V Y TDI SOP PE A St 28 
Oil pump: 
Drive sprocket to driveshaft: 
VIC CET IDCHDOURT C EET TOO DOO TORTE S E 10 
DAD a GN pale a TORSTEN Y TEN RUE TIVI PS TV E IU <4 steep 25 
Retaining bolts: 
n HUTS NITET ESTO REC ET TI REI CIO TENET EN SERIES LI 14 
IR RTL CRT Te SE TERCERO 25 
CEPI TORE QESZSTEESRELEEIQLXILTQNTUIYSUI EAT LAERE EIS 10 
MISSED ssseriin Sg PROP PORE arr Rp 10 
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Torque wrench settings 
Power steering pump bolts: 


Power steering pump pulley bolts ........... 


Reinforcement brace to subframe:* 


Suspension turret/tension braces:* 
M10 (outer bolts): 


s RE ER EO HL ore C LS TE 


SERI r8 96 en IRA (6 90€ o T797 
SOND OU ATE eE 


Timing chain tensioner bolts ............... 
Turbocharger-to-exhaust manifold bolts ...... 
Vacuum pump bolts* ...............0..2... 


* Do not re-use 


Nm Ibf ft 
OSA Opa Cede 10 7 
M ue 25 18 
AES PA SIC amine ATE 32 24 
A EEEE SES rd V 474.8 56 41 
r AURIS aia are ae Angle-tighten a further 90° 
ATE Pires Oo eee 120 89 
ERA UTI 40 30 
pies E Angle-tighten a further 60* 
Sig asa trt ue 100 74 
M SET E Angle-tighten a further 100* 
«orn s dere ee 10 7 
FENDER IET RAS) 19 14 
LSU ASE CIE CIT ORC ACA 25 18 
See re ee 35 26 
oneee ete NCBEEAI D PR ea 10 7 
—— MEET 15 11 
EEEE O CER a ba 22 16 
PIER VOU P A E 70 52 
or AA A Y 5:3 30 22 
ETE TINE 10 7 
exakte ERE Pe 50 36 
caja ESSE OE 22 16 


Caution: All aluminium fastenings must be renewed. If in doubt, try to attract the bolt/stud with a magnet. Aluminium is not magnetic. 


How to use this Chapter 


This Part of the Chapter describes those 
repair procedures that can reasonably be 
carried out on the engine whilst it remains in 
the vehicle. If the engine has been removed 
from the vehicle and is being dismantled 
as described in Part E of this Chapter, any 
preliminary dismantling procedures can be 
ignored. 

Note that whilst it may be possible physically 
to overhaul items such as the piston/ 
connecting rod assemblies with the engine in 
the vehicle, such tasks are not usually carried 
out as separate operations and usually require 
the execution of several additional procedures 
(not to mention the cleaning of components 
and of oilways). For this reason, all such tasks 
are classed as major overhaul procedures and 
are described in Part E of this Chapter. 


Engine description 


This Chapter covers 4- and 6-cylinder diesel 
engines fitted to the E90 and E91 3-Series 
range up to September 2007. These engines 
are in most respects identical to one another, 
apart from the number of cylinders. 


The cast-iron cylinder block is of the 
dry-liner type. The crankshaft is supported 
within the cylinder block on five shell-type 
main bearings. Thrustwashers are integral 
with the No 4 (4-cylinder engine) or No 6 
(6-cylinder engine) main bearing shells to 
control crankshaft endfloat. 

The cylinder head is of the double overhead 
camshaft, 4-valve per cylinder design — two 
intake and two exhaust valves per cylinder. The 
valves are operated by one intake camshaft 
and one exhaust camshaft, via rocker 
fingers, One end of each finger acts upon the 
valve stem, whilst the other end pivots on a 
support pillar. Valve clearances are maintained 
automatically by hydraulic compensation 
elements (tappets) incorporated within the 
support pillars. In order to achieve high levels 
of combustion efficiency, the cylinder head 
has two intake ports for each cylinder. One 
port is tangential, whilst the other is helical. 

The connecting rods rotate on horizontally- 
split bearing shells at their big-ends. The 
pistons are attached to the connecting rods 
by gudgeon pins which are secured in position 
with circlips. The aluminium alloy pistons are 
fitted with three piston rings, comprising two 
compression rings and an oil control ring. 

The intake and exhaust valves are each 
closed by coil springs and operate in guides 
pressed into the cylinder head. Valve guides 
cannot be renewed. 


A timing chain, driven by the crankshaft, 
drives the high-pressure fuel pump sprocket, 
which in turn drives the intake camshaft. The 
camshafts are geared together. The vacuum 
pump is fitted to the front of the cylinder 
head, and is driven by the exhaust camshaft. 
The coolant pump is driven by the auxiliary 
drivebelt. 

On 6-cylinder engines, lubrication is by 
means of an eccentric-rotor type pump driven 
by the crankshaft via a Simplex chain. The 
pump draws oil through a strainer located in the 
sump, and then forces it through an externally- 
mounted full-flow paper element type oil filter 
into galleries in the cylinder block/crankcase, 
from where it is distributed to the crankshaft 
(main bearings), timing chain (sprayed by a 
jet), and camshafts. The big-end bearings are 
supplied with oil via internal drillings in the 
crankshaft, while the camshaft bearings and 
the followers receive a pressurised supply via 
drillings in the cylinder head. The camshaft 
lobes and valves are lubricated by oil splash, as 
are all other engine components. An oil cooler 
(integral with the oil filter housing) is fitted to 
keep the oil temperature stable under arduous 
operating conditions. 

On 4-cylinder engines, the oil pump is 
gear-driven from a gear integral with the rear 
of the crankshaft. The oil pump gear also 
drives a balance shaft assembly fitted to the 
base of the cylinder block. 
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Operations with engine in car 


The following work can be carried out with 
the engine in the vehicle: 
a) Compression pressure — testing. 
b) Camshaft cover — removal and refitting. 
c) Crankshaft pulley — removal and refitting. 
d) Balance shaft housing — removal and 
refitting. 
e) Camshafts and rocker arms — removal, 
inspection and refitting. 
f) Oylinder head — removal and refitting. 
g) Cylinder head and pistons — decarbonising. 
h) Sump - removal and refitting. 
i) Oil pump — removal, overhaul and 
refitting. 
j) Oil filter housing/cooler — removal and 
refitting. 
k) Crankshaft oil seals — renewal. 
|) Engine/transmission mountings — 
inspection and renewal. 
m)Flywheel/driveplate — removal, inspection 
and refitting. 
Note: Although in theory it is possible to 
remove the timing cover and timing chains 
with the engine fitted, in practice access is 
extremely limited, special BMW tools are 
needed, and the cylinder head and sump must 
be removed. Consequently, it is recommended 
that the engine is removed prior to timing 
cover and chains removal. 


2 Compression test - 
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Compression test 


Note: A compression tester specifically designed 
for diesel engines must be used for this test. 

1 When engine performance is down, or if 
misfiring occurs which cannot be attributed 
to the fuel system, a compression test can 
provide diagnostic clues as to the engine's 
condition. If the test is performed regularly, it 
can give warning of trouble before any other 
symptoms become apparent. 

2 A compression tester specifically intended 
for diesel engines must be used, because of 
the higher pressures involved. The tester is 
connected to an adapter which screws into the 
glow plug or injector hole. It is unlikely to be 
worthwhile buying such a tester for occasional 
use, but it may be possible to borrow or hire 
one - if not, have the test performed by a 
garage. 

3 Unless specific instructions to the contrary 
are supplied with the tester, observe the 
following points: 

a) The battery must be in a good state of 
charge, the air filter must be clean, and 
the engine should be at normal operating 
temperature. 

b) All the glow plugs should be removed 
before starting the test (see Chapter 5A). 

4 There is no need to hold the accelerator 
pedal down during the test, because the 
diesel engine air intake is not throttled. 
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3.5 Pull out the blanking plug from the 
timing pin hole in the engine block 


5 Crank the engine on the starter motor; 
after one or two revolutions, the compression 
pressure should build-up to a maximum figure, 
and then stabilise. Record the highest reading 
obtained. 

6 Repeat the test on the remaining cylinders, 
recording the pressure in each. 

7 All cylinders should produce very similar 
pressures; a difference of more than 2 bars 
between any two cylinders indicates a fault. 
Note that the compression should build-up 
quickly in a healthy engine; low compression 
on the first stroke, followed by gradually- 
increasing pressure on successive strokes, 
indicates worn piston rings. A low compression 
reading on the first stroke, which does not 
build-up during successive strokes, indicates 
leaking valves or a blown head gasket (a 
cracked head could also be the cause). 
Deposits on the undersides of the valve heads 
can also cause low compression. Note: The 
cause of poor compression is less easy to 
establish on a diesel engine than on a petrol 
one. The effect of introducing oil into the 
cylinders ('wet' testing) is not conclusive, 
because there is a risk that the oil will sit in the 
swirl chamber or in the recess on the piston 
crown instead of passing to the rings. 

8 Refer to a BMW dealer or other specialist 
if in doubt as to whether a particular pressure 
reading is acceptable. 

9 On completion of the test, refit the glow 
plugs as described in Chapter 5A. 


Leakdown test 


10 A leakdown test measures the rate at 
which compressed air fed into the cylinder 


3.7 Insert the timing pin through the engine 
block flange into the indent in the flywheel 


is lost. It is an alternative to a compression 
test, and in many ways it is better, since the 
escaping air provides easy identification of 
where pressure loss is occurring (piston rings, 
valves or head gasket). 

11 The equipment needed for leakdown 
testing is unlikely to be available to the home 
mechanic. If poor compression is suspected, 
have the test performed by a suitably- 
equipped garage. 


Note: BMW tool No 11 5 180 (4-cylinder 
engine) or 11 6 080 (6-cylinder engine) or 
suitable home-made equivalent will be required 
to lock the crankshaft in position, and access 
to BMW tool No 11 6 321 and 11 6 322 or 
home-made equivalents are required to position 
the camshafts. 

1 The flywheel is equipped with an indent, 
which aligns with a hole in the engine block 
when No 1 piston is at TDC (top dead centre). 
In this position, if No 1 piston is at TDC on 
its compression stroke, it will be possible 
to fit a BMW special tool (No 11 6 321) or 
home-made equivalent over the square 
sections of the intake camshaft (with all four 
No 1 cylinder camshaft lobes pointing towards 
the right-hand side). Note: As explained in the 
front of this manual, all references to left and 
right are in the sense of a person in the driver's 
seat facing forward. 

2 Firmly apply the handbrake then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Undo the retaining bolts/clips and remove 
the engine undershield (where fitted) 

4 Remove the camshaft cover and gasket, as 
described in Section 4. 

5 Pull out the blanking plug from the timing 
pin hole in the engine block (see illustration). 
The plug is more easily accessible from 
underneath. 

6 Using a socket and extension bar on 
the crankshaft pulley centre bolt, turn the 
crankshaft clockwise whilst keeping an eye on 
the No 1 cylinder camshaft lobes. Note: Do 
not turn the engine anti-clockwise. 

7 Rotate the crankshaft clockwise until the 
No 1 cylinder camshaft lobes approach 
the point where all four lobes are pointing 
upwards. Have an assistant insert BMW Tool 
No 11 5 180 (4-cylinder engine) or 11 6 080 
(6-cylinder engine) or home-made equivalent 
into the timing pin hole, and press the pin 
gently against the flywheel. Continue to turn 
the crankshaft slowly until the pin is felt to 
engage in the indent in the flywheel and the 
crankshaft locks (see illustration). 

8 With the crankshaft in this position, all 
four camshaft lobes of No 1 cylinder should 
be pointing to the right-hand side. Fit BMW 
tool No 11 6 321 over the flats on the intake 
camshaft collar, adjacent to No 1 camshaft 
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3.8 Fit the special tooi over the flats on the intake camshaft collar. 
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The tool must contact both sides of the camshaft cover gasket 
face on the cylinder head 
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4.4 Undo the air filter housing cover bolts (arrowed) 


bearing cap. If the camshaft is timed correctly, 
the tool will contact both sides of the camshaft 
cover gasket face on the cylinder head (see 
illustration). 

9 To lock the intake camshaft in this position, 
fit BMW tool No 11 6 322. This tool clamps 
tool No 11 6 321 in place, preventing the tool 
from moving. Note that the exhaust camshaft 
is geared to the intake camshaft, and 
adjustment is not possible (see illustration). 


4 Camshaft cover - 
removal and refitting S 
X 
Removal 


1 Disconnect the battery negative lead (refer 
to Chapter 5A). 

2 With reference to Chapter 4B, remove the 
fuel injectors. 

3 Undo the bolt and detach the air intake 
ducting from the air filter housing. 
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4 Undo the 4 bolts and remove the air filter 
housing cover (see illustration). Remove the 
air filter element. 

5 Undo the 2 bolts and pull the air duct 
forwards from the air filter housing (see 
illustration). 

6 Disconnect the wiring plugs from the 


4.6a Disconnect the wiring plug from the 
mass airflow sensor. . . 


4.5 Air duct retaining bolts (arrowed) 
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camshaft position, and mass airflow/intake air 
temperature sensors (see illustrations). 

7 Undo the bolts securing the fuel common 
rail to the cylinder head. 

8 Slide out the rectangular wiring connector, 
then use a small flat-bladed screwdriver to 
lift the retaining clips, and pull the wiring 


4.6b ... and the camshaft position sensor 


4.8 Lift the two clips (arrowed) and slide the harness guide plate 


upwards from the right-hand edge of the camshaft cover 


4.9b Note the bolt (arrowed) under the 
filler cap surround 


harness guide plate upwards, and detach 
it from the right-hand edge of the camshaft 
cover. Similarly, lift the clip and slide out the 
harness retaining clip at the rear of the edge 
(see illustration). 

9 Working from the outside-in, evenly slacken 
and remove the bolts securing the camshaft 
cover to the cylinder head. Note the bolt at 
the front left-hand corner of the cover, under 
the oil filler cap surround insulation (see 
illustrations). 

10 Gently ease the common rail away, and 
remove the cover and discard its gasket. Note 
that when the gasket is removed, the bolts will 
fall from the cover. 


5.4a We fabricated a tool... 


4.12 Apply a bead of sealant to the areas 
shown (arrowed) 

Refitting 
11 Ensure the mating surfaces are clean and 
dry then fit the new gasket to the cover. Insert 
the bolts into the gasket. 
12 Apply a 2 mm bead of sealant (Drei 
Bond 1209) to the cylinder head mating 
surface as shown (see illustration). 
13 Refit the cover to the cylinder head, ensuring 
that the gasket remains correctly seated. 
14 Insert the cover retaining bolts and tighten 
them all by hand. Once all bolts are in position, 
tighten them to the specified torque setting 
starting from the inside, working outwards. 
15 The remainder of refitting is a reversal of 
removal. 


5.4b ... which is bolted to the bellhousing, 
and locates through a hole, engaging with 
the flywheel starter ring gear 


4.9a Camshaft cover bolts (arrowed) - 


4-cylinder engine 


5 Crankshaft pulley/ 
vibration damper - 


removal and refitting i 
Removal 


1 Firmly apply the handbrake then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
2 Remove the auxiliary drivebelt(s) as 
described in Chapter 1B. 

3 If further dismantling is to be carried out 
(beyond pulley removal), align the engine 
assembly/valve timing settings as described 
in Section 3. 

4 Slacken the crankshaft pulley retaining 
bolt(s). The pulley retaining bolt is extremely 
tight. On the 4-cylinder engine, we found it 
impossible to undo the bolt without applying 
heat to the pulley bolt, and the use of BMW 
tool No 11 8 182/183 and 11 8 185 (manual 
transmission only) to prevent crankshaft 
rotation. This tool fits through the hole in 
the base of the transmission bellhousing, 
and engages with the starter ring gear. 
Slacken the bolt using a 3/4" drive socket 
(see illustrations). On 6-cylinder engines, 
the crankshaft must be prevented from 
rotating using BMW tool No 11 8 182/183, 
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5.4c The part of the tool which engages 
with the ring gear is an old bolt, ground 
at the end to match the profile of the ring 
gear teeth. The bolt must be a good fit in 
the bellhousing hole 


" 5a Unscrew the ies bolt and 
washer . 


fitted through the hole in the base of the 
transmission bellhousing, as described for 
the 4-cylinder engine — the vibration damper 
is retained by 4 bolts. If the engine is removed 
from the vehicle it will be necessary to lock 
the flywheel (see Section 13). 

Caution: Do not be tempted to use the 
crankshaft locking pin (see Section 3) 
to prevent rotation as the centre bolt is 
slackened. 

5 Unscrew the retaining bolt(s) and washer 
(where applicable), and remove the pulley 
from the crankshaft (see illustrations). 


Refitting 


6 Fit the pulley to the crankshaft and screw 
in the retaining bolt(s) with the washer fitted 
(where applicable). 

7 Lock the crankshaft by the method used 
on removal, and tighten the pulley retaining 
bolt(s) to the specified Stage 1 torque setting 
then angle-tighten the bolt(s) through the 
specified Stage 2 angle, using a socket 
and extension bar. It is recommended that 
an angle-measuring gauge is used during 
the final stages of the tightening, to ensure 
accuracy. If a gauge is not available, use 
paint to make alignment marks between the 
bolt head(s) and pulley prior to tightening; the 
marks can then be used to check that the bolt 
has been rotated through the correct angle 
(see illustration). 

8 Refit the auxiliary drivebelt(s) as described 
in Chapter 1B. 

9 Refit the roadwheel then lower the vehicle 
to the ground. 


6.6 Unscrew the plug (arrowed) from the 
timing chain cover 
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Removal 


1 Remove the cylinder head cover as 
described in Section 4, and the vacuum pump 
as described in Chapter 9. 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Undo the fasteners and remove the engine 
undershield (where fitted). 

4 Using a socket and ratchet, rotate the 
crankshaft pulley clockwise until the lobes of 
the No 1 cylinder intake camshaft are pointing 
downwards (see illustration). 

5 Undo and remove the upper bolt 
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6.4 With all the camshaft lobes of 
No 1 cylinder pointing downwards . 


6.7 Use an open-ended spanner on the 
hexagonal section (arrowed) of the exhaust 
camshaft 


5.7 Use paint to make alignment marks 
between the bolt head and the pulley prior 
to tightening 


securing the sprocket to the camshaft (see 
illustration). 

6 Remove the plug in the timing chain cover 
(see illustration). 

7 Fitan open-ended spanner to the hexagonal 
section of the exhaust camshaft, and rotate 
the camshaft anti-clockwise slightly, to force 
the timing chain tensioner to compress (see 
illustration). 

8 Whilst the tensioner is compressed, insert a 
4.0 mm diameter rod/drill bit through the plug 
hole in the timing cover to lock the tensioner 
in place (see illustration). 

9 Pull out the blanking plug from the timing 
pin hole in the engine block (see illus- 
tration 3.5). 

10 Using a socket and extension bar on the 
crankshaft pulley centre bolt, turn the crank- 
shaft clockwise whilst keeping an eye on the 
No 1 cylinder camshaft lobes. 


...remove the camshaft sprocket 
upper bolt 


6.8 Insert a 4.0 mm drill bit/rod into the 
tensioner (arrowed) 
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6.14b ...then pull the left-hand chain 
guide upwards 


11 Rotate the crankshaft clockwise until the 
No 1 cylinder camshaft lobes approach the 
point where all four lobes are pointing 
upwards. Have an assistant insert BMW tool 
No 11 5 180 (4-cylinder engine) or 11 6 080 
(6-cylinder engine) or home-made equivalent 
into the timing pin hole, and press the pin 
gently against the flywheel — see Section 3. 
Continue to turn the crankshaft slowly until 
the pin is felt to engage in the indent in the 
flywheel and the crankshaft locks (see 
illustration 3.7). 

12 Undo the 2 bolts securing the sprocket to 
the intake camshaft (see illustration). 

13 Unscrew and remove the timing chain 
guide bearing pins from the timing cover (see 
illustration). Where necessary, undo the bolts 
and remove the lifting eye bracket to access 
the left-hand pin. 

14 Pull the sprocket from the intake camshaft, 


6.23 Refit each hydraulic tappet to its 
original location 


6.13 Unscrew the timing chain guide 
bearing pins (arrowed) 


6.16 The camshaft bearing caps are marked 
E for intake, A for exhaust, and numbered 
from the timing chain end (arrowed) 
hold it across to the right-hand side, then pull 
the left-hand timing chain guide upwards from 

the timing cover (see illustrations). 

15 Disengage the sprocket from the timing 
chain, then lay the chain to the left-hand side 
of the cylinder head. Secure the chain in place 
with tape, etc, to prevent it falling into the 
timing cover. 

16 Identify the camshaft bearing caps, to 
ensure they are refitted to their original positions. 
The exhaust camshaft is marked A, so mark the 
exhaust camshaft bearing caps as A1, A2, A3, 
etc, starting with the cap nearest the timing 
chain. The intake camshaft is marked E, so 
repeat the procedure for the intake camshaft 
starting with E1 adjacent to the timing chain 
(see illustration). 

17 Evenly and progressively, slacken and 
remove the retaining bolts, and remove the 
camshaft bearing caps. Note: Do not undo 


6.24 Refit the rocker arms, ensuring they 
locate on the top of the tappets correctly 


6.14a Pull the sprocket from the camshaft, 
hold it to the right-hand side . . . 


the bolts securing the vacuum pump guide to 
the cylinder head. 

18 Remove the camshafts from the cylinder 
head. 

19 Lift the rocker arms from the cylinder 
head, and lay them out in order on a clean 
surface, so that they can be fitted into their 
original positions - if they are to be re-used. 
20 Obtain 16 (4-cylinder engines) or 24 
(6-cylinder engines) small, clean plastic 
containers, and label them for identification. 
Alternatively, divide a larger container into 
compartments. Withdraw each hydraulic 
tappet in turn, and place it in its respective 
container, which should then be filled with 
clean engine oil. 

Caution: Do not interchange the tappets, 
and do not allow the tappets to lose oil, as 
they will take a long time to refill with oil on 
restarting the engine, which could result 
in incorrect valve clearances. Absolute 
cleanliness is essential at all times when 
handling the tappets. 


Inspection 


21 Examine the camshaft bearing surfaces 
and cam lobes for signs of wear ridges 
and scoring. Renew the camshaft if any of 
these conditions are apparent. Examine the 
condition of the bearing surfaces both on 
the camshaft journals and in the cylinder 
head. If the head bearing surfaces are worn 
excessively, the cylinder head will need to be 
renewed. 

22 Examine the rocker bearing surfaces 
which contact the camshaft lobes for wear 
ridges and scoring. If the engine's valve 
clearances have sounded noisy, particularly 
if the noise persists after initial start-up from 
cold, then there is reason to suspect a faulty 
tappet. If any tappet is thought to be faulty or 
is visibly worn it should be renewed. 


Refitting 


23 Where removed, lubricate the tappets with 
clean engine oil and carefully insert each one 
into its original location in the cylinder head 
(see illustration). 

24 Refit the rocker arms to their original 
locations, ensuring that they are correctly 
orientated (see illustration). 

25 Remove the crankshaft locking tool, and 


rotate the crankshaft 45° anti-clockwise (if not 
already done so) to prevent any accidental 
piston-to-valve contact. Ensure the timing 
chain does not fall into the timing cover, or 
jam on the crankshaft sprocket. 

26 Engage the gear on the exhaust camshaft 
with the gear on the intake camshaft, so the 
2 dots on the rear of the exhaust camshaft 
gear are each side of the dot on the intake 
camshaft gear, then lay the camshafts in place 
on the cylinder head so the dots are flush with 
the upper surface of the cylinder head (see 
illustrations). 

27 Lubricate the bearing surfaces of the 
camshaft with clean engine oil, then refit the 
bearing caps to their original positions. 

28 Insert the bearing cap bolts, then evenly 
and progressively tighten the retaining bolts 
to draw the bearing caps squarely down into 
contact with the cylinder head. Once the 
caps are in contact with the head, tighten the 
retaining bolts to the specified torque. 
Caution: If the bearing caps bolts are 
carelessly tightened, the caps might break. 
If the caps are broken then the complete 
cylinder head assembly must be renewed; 
the caps are matched to the head and are 
not available separately. 

29 With the camshafts in this position, it 
should be possible to fit BMW tool No 11 6 321 
(or equivalent) over the flat in the collar on the 
intake camshaft, as described in Section 3. If 
it is not, adjust the position of the camshafts 
slightly using an open-ended spanner on the 
hexagonal section of the exhaust camshaft. 

30 With the camshafts held in position, rotate 
the crankshaft 45° clockwise (back to TDC) 
so the flywheel locking tool can be reinserted, 
Ensure the timing chain doesn't fall inside the 
cover, or jam on the crankshaft sprocket. 

31 Lower the left-hand timing chain guide 
into position. 

32 Engage the timing chain with the sprocket, 
and position the sprocket on the end of the 
intake camshaft so the bolt holes align (see 
illustration). Fit the new retaining bolts, but 
only finger-tighten them at this stage - the 
sprocket must be able to rotate independently 
of the camshaft. 

33 Apply a little thread-locking compound, 
then refit and tighten the timing chain guide 
bearing pins. 


7.6 Common rail mounting bolts (arrowed) 
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6.26a The 2 dots on the rear of the 

exhaust camshaft gear must align with the 
dot on the intake gear 

34 Remove the rod/drill bit locking the timing 

chain tensioner 

35 Tighten the new sprocket retaining bolts 

to the specified torque. 

36 Remove the flywheel and camshaft 

locking tools, then rotate the crankshaft so the 

remaining sprocket bolt can be inserted and 

tightened. 

37 Refit and tighten the plug to the timing 

chain cover. 

38 Rotate the crankshaft clockwise until the 

third camshaft sprocket bolt can be installed, 

and tightened. 

39 The remainder of refitting is a reversal of 


removal. 
7 Cylinder head - 
à 
ES 


removal and refitting 


Removal 


1 Remove the camshafts, rocker arms and 
tappets as described in Section 6, then lift out 
the right-hand upper timing chain guide. 

2 Drain the cooling system, as described in 
Chapter 1B. 

3 Remove the EGR cooler as described in 
Chapter 4C. 

4 Disconnect the fuel pressure sensor wiring 
plug, and release the harness grommet from 
the cylinder head. 

5 Disconnect the engine coolant temperature 
sensor wiring plug. 

6 Undo the high-pressure fuel pipe unions, 


7.8 Undo the 3 bolts (arrowed) and remove 
the coolant hose connector 


6.26b The dots on the gears must be 
approximately flush with the upper surface 
of the cylinder head 


6.32 Align the sprocket with the bolts 
holes 


remove the pipe from the pump to the 
common rail, then undo the bolts and remove 
the common rail. Disconnect the wiring 
plugs and return hose as the common rail is 
withdrawn (see illustration). Note that a new 
high-pressure fuel pipe must be fitted. 

7 Gently pull the connectors from the glow 
plugs. 

8 On 4-cylinder engines, undo the 3 
retaining bolts, and pull the coolant hose 
connector away from the cylinder head (see 
illustration). 

9 Release the retaining clips, and disconnect 
the various coolant hoses from the cylinder 
head. 

10 Unscrew the bolts securing the coolant 
rail, release the clips and manoeuvre the 
coolant rail to one side (see illustrations). 


4-cylinder engines 
11 Unscrew the 3 bolts securing the turbo- 


7.10a The coolant rail is secured by a bolt 
at the front (arrowed) . . . 


7.10b ... and one at the rear (arrowed) 


charger to the exhaust manifold, and discard 
the gasket. 


6-cylinder engines 


12 Slacken the bolts securing the turbo- 
charger to the cylinder block. 

13 Slacken the clamp securing the turbo- 
charger to the exhaust manifold. Once the 
cylinder head has been removed, refit the 
clamp. 

14 Undo the 2 bolts securing the wiring guide 
and bracket to the rear of the cylinder head. 


All engines 


15 Unscrew the bolts securing the cylinder 
head to the timing cover (see illustration). 

16 Make a final check to ensure that all 
relevant hoses, pipes and wires, etc, have 
been disconnected. 

17 Working in the reverse of the tightening 
sequence (see illustration 7.34a or 7.34b), 
progressively slacken the cylinder head bolts 
by a third of a turn at a time until all bolts can 
be unscrewed by hand. Withdraw and discard 
the bolts, new ones must be fitted. 

18 Lift the cylinder head from the cylinder 
block. If necessary, tap the cylinder head 
gently with a soft-faced mallet to free it from 
the block, but do not lever at the mating 
faces. 

19 When the joint is broken, lift the cylinder 
head away then remove the gasket. Note the 


7.25 Cylinder head gasket identification 
holes (arrowed) 


fitted positions of the two locating dowels, 
and remove them for safe-keeping if they 
are loose. Keep the gasket for identification 
purposes (see paragraph 25). 

Caution: Do not lay the head on its lower 
mating surface; support the head on 
wooden blocks, ensuring each block only 
contacts the head mating surface not the 
glow plugs. The glow plugs protrude out 
the bottom of the head and they will be 
damaged if the head is placed directly onto 
a bench. 

20 If the cylinder head is to be dismantled, 
refer to the relevant Sections of Part E of this 
Chapter. 


Preparation for refitting 


21 The mating faces of the cylinder head and 
block must be perfectly clean before refitting 
the head. Use a scraper to remove all traces 
of gasket and carbon, and also clean the 
tops of the pistons. Take particular care with 
the aluminium surfaces, as the soft metal is 
damaged easily. Also, make sure that debris 
is not allowed to enter the oil and water 
channels - this is particularly important for the 
oil circuit, as carbon could block the oil supply 
to the camshaft or crankshaft bearings. Using 
adhesive tape and paper, seal the water, oil 
and bolt holes in the cylinder block. To prevent 
carbon entering the gap between the pistons 
and bores, smear a little grease in the gap. 
After cleaning the piston, rotate the crankshaft 
so that the piston moves down the bore, then 
wipe out the grease and carbon with a cloth 
rag. Clean the piston crowns in the same way. 
22 Check the block and head for nicks, 
deep scratches and other damage. If slight, 
they may be removed carefully with a file. 
More serious damage may be repaired by 
machining, but this is a specialist job. 

23 If warpage of the cylinder head gasket 
surface is suspected, use a straight-edge to 
check it for distortion. Refer to Part E of this 
Chapter if necessary. 

24 Ensure that the cylinder head bolt holes 


7.15 Undo the bolts (arrowed) securing the cylinder head to the 


timing chain cover 


in the crankcase are clean and free of oil. 
Syringe or soak up any oil left in the bolt holes. 
This is most important in order that the correct 
bolt tightening torque can be applied and 
to prevent the possibility of the block being 
cracked by hydraulic pressure when the bolts 
are tightened. 

25 On these engines, the cylinder head- 
to-piston clearance is controlled by fitting 
different thickness head gaskets. The piston 
protrusion is represented by the number of 
holes in the gasket next to the timing chain 
area (see illustration). 


4-cylinder engines 

Holes in Largest piston 
gasket protrusion 

One hole 0.72 to 0.83 mm 
Two holes 0.83 to 0.93 mm 
Three holes 0.93 to 1.04 mm 
6-cylinder engines 

Holes in Largest piston 
gasket protrusion 

One hole 0.77 to 0.92 mm 
Two holes 0.92 to 1.08 mm 
Three holes 1.03 to 1.18 mm 
Zero holes more than 1.18 mm 


Select the new gasket which has the same 
thickness/number of holes as the original, 
unless new piston and connecting rod 
assemblies have been fitted. In that case, 
the correct thickness of gasket required is 
selected by measuring the piston protrusions 
as follows. 

26 Remove the locking pin from the flywheel 
and mount a dial test indicator securely on the 
block so that its pointer can be easily pivoted 
between the piston crown and block mating 
surface. 

27 Ensure No 1 piston is at exactly TDC 
then zero the dial test indicator on the gasket 
surface of the cylinder block. Carefully 
move the indicator over No 1 piston, taking 
measurements in line with the gudgeon pin 
axis, measure the protrusion on both the 
left-hand and right-hand side of the piston 
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7.27 Measure the piston protrusion with a 
DTI gauge 


(see illustration). Note: When turning the 
crankshaft, ensure that the timing chain does 
not jam in the timing cover. 

28 Rotate the crankshaft to bring the remaining 
pistons to TDC in turn. Ensure the crankshaft 
is accurately positioned then measure the 
protrusions of the remaining pistons, taking 
two measurements for each piston. Once all 
the pistons have been measured, rotate the 
crankshaft to bring No 1 piston back to TDC. 
Then rotate it 45° anti-clockwise. 

29 Use the table in paragraph 25 to select 
the appropriate gasket. 


Refitting 


30 Wipe clean the mating faces of the head 
and block and ensure that the two locating 
dowels are in position on the cylinder block/ 
crankcase surface (see illustration). 

31 Fit the new gasket to the cylinder block, 
ensuring that it fits correctly over the locating 
dowels. 

32 Carefully refit the cylinder head, locating 
it on the dowels. Make sure the timing chain 
can be pulled up through the cylinder head 
tunnel, 

33 The new cylinder head bolts are supplied 
pre-coated — do not wash the coating off, or 


7.30 Ensure the dowels are in position 
(arrowed) 


7.33 Insert the new bolts and washers into 
place 


7.34a Cylinder head bolt tightening sequence - 
4-cylinder engines 


apply grease/oil to them. Carefully enter the 
main bolts (1 to 10 for 4-cylinder engines, or 1 
to 14 for 6-cylinder engines) into the holes and 
screw them in, by hand only, until finger-tight 
(see illustration). 


Caution: Do not drop the bolts into their 
holes. 

34 Working progressively and in sequence, 
first tighten all the cylinder head bolts to the 
Stage 1 torque setting (see illustrations). 


7.34b Cylinder head bolt tightening sequence - 
6-cylinder engines 


7.36 Use and angle gauge to accurately 
tighten the cylinder head bolts 
35 Slacken all the bolts half a turn (180°), 
then tighten them in sequence to the Stage 3 
setting. 
36 Again, in sequence, angle-tighten them 
90* (Stage 4), and another 90* (Stage 5), using 
an angle-measuring gauge (see illustration). 
37 Refit and tighten the bolts securing the 
cylinder head to the timing cover, to the 
specified torque. Note: Take great care not 
to drop the inner bolt down the timing chain 
tunnel (see illustration 7.15). 
38 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Renew all gaskets/seals disturbed during 
the removal procedure. 
b) Refit the right-hand upper timing chain 
guide before installing the camshafts. 
c) Tighten all fasteners to their specified 
torque where given. 
d) Refill the cooling system as described in 
Chapter 1B. 


8.4 Undo the bolts (arrowed) and pull the 
acoustic cover forwards 


8.7 ...and the one at each end 


8.3 Undo the fasteners (arrowed) and 
remove the engine undershield 


8 Sump- 
removal and refitting 


Removal 


1 Drain the engine oil and remove the oil filter 
as described in Chapter 1B. Refit the sump 
plug with a new washer and tighten the plug 
to the specified torque. 

2 On 4-cylinder models, it may just be possible 
to remove the sump without lowering the front 
subframe. However, we recommend the front 
subframe is lowered a little as follows: 

3 Jack up the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). Remove the retaining 
bolts and fasteners and remove the engine 
undershield (see illustration). 

4 Undo the bolts and remove the front section 


scuttle trim... 


8.8 Undo the bolts (arrowed) and remove 
the pollen filter upper cover 


of the acoustic cover from the top of the 
engine (see illustration). 


Models with suspension turret braces 


5 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45° anti-clockwise, 
and one without a central slot, which is prised 
from place (see illustration). Note, if the cap 
or seal are damaged, they must be renewed. 
Failure to do so may result in water ingress. 

6 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illustration). 
Discard the bolt — a new one must be fitted. 

7 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 


All models 


8 Working at the rear of the engine compart- 
ment, undo the bolts and remove the pollen 
filter upper cover (see illustration). Slide the 
filter from the housing. If necessary, refer to 
Chapter 1B. 

9 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment (see illustration). 

10 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 

11 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 


8.6 ... and undo the bolt (arrowed) in the 


centre... 


8.9 Release the clips (arrowed) and 
remove the cover each side 


8.10 Release the clips (arrowed) and pull 
the cable guide forwards 


8.11c Pull the pollen filter lower housing 
forwards 


forwards and manoeuvre it from place (see 
illustrations). 

12 Undo the 2 bolts and remove the rear 
section of the acoustic cover on the top of the 
engine (see illustration). 

13 On 6-cylinder models, remove the intake 
manifold as described in Chapter 4B. 

14 The engine must be supported in position 
using an engine hoist or engine crossbeam. 
Attach the hoist/crossbeam to the engine 
lifting eyes at the front and rear of the cylinder 
head. Take the weight of the engine. 

15 Undothe nut each side securing the engine 
mounting support brackets to the mountings, 
then raise the engine approximately 10 mm. 
16 Undo the fasteners, and remove the 
underbody panelling each side in the area of 
the reinforcement brace under the subframe 
(see illustration). 

17 Undo the nuts/bolts and remove the 
reinforcement brace each side under the front 
subframe (see illustrations). Discard the nuts/ 
bolts — new ones must be fitted. 

18 Remove the steering column lower 
universal joint pinch-bolt and lift the column 
shaft upwards from the steering rack pinion 
(see illustration). Discard the pinch-bolt - a 
new one must be used. 

Caution: Ensure the steering wheel/ 
column is not rotated with the universal 
joint disconnected from the steering rack 
pinion. Damage to the column could result. 
19 Disconnect the wiring plugs from the ride 
height sensors (where fitted), then disconnect 
the vacuum hoses (where fitted) from the 
engine mountings. 
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8.11a Rotate the temperature sensor and 
detach it from the bracket 


8.12 Remove the rear section of the 
engine cover 


20 On models with electric power steering, 
cut the cable tie securing the wiring harness 
to the subframe. 

21 Support the front subframe using a work- 
shop jack and lengths of wood, etc, then undo 


8.17a Remove the bolts each side 
(arrowed) of the reinforcement brace ... 
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8.18 Steering column pinch-bolt (arrowed) 


8.11b Undo the bolt and release the clip 
each side (arrowed) 


8.16 Remove the panelling (arrowed) 


the 3 bolts each side and carefully lower the 
subframe a maximum of 10 cm (see illus- 
trations). Pay attention to the power steering 
hoses/pipes as the subframe is being lowered — 
do not allow them to be bent or stretched. Note 


8.21a Front subframe rear bolts 
(arrowed)... 


8.21b ... and front bolt (arrowed) 


8.27 Oil pump pick-up/strainer bolts 
(arrowed) 


8.30b Apply a 2 mm wide bead of sealant to the areas arrowed - 
6-cylinder engines 


that the subframe bolts at the front are 90 mm 
long, the middle bolts are 145 mm long, and the 
rearmost bolts are 53 mm long. When refitting, 
tighten down the front bolts first. 

22 Undo the bolts securing the oil level 
dipstick guide tube and pull the tube from the 
sump. Renew the guide tube O-ring seal. 

23 Disconnect the wiring plug from the engine 
oil level sensor. 

24 Slacken and remove the bolts securing 
the transmission casing to the sump. 

25 Progressively slacken and remove the 
bolts securing the sump to the base of the 
cylinder block. 

26 Break the sump joint by striking the 
sump with the palm of the hand, then lower 


8.31 Offer the sump up into position and 
insert a couple of the retaining bolts 


the sump away from the engine. Remove the 
gasket and discard it, a new one should be 
used on refitting. 

27 While the sump is removed, take the 
opportunity to check the oil pump pick-up/ 
strainer for signs of clogging or splitting. If 
necessary, unbolt the pick-up/strainer, and 
remove it from the engine along with its 
gasket (see illustration). The strainer can 
then be cleaned easily in solvent. Inspect the 
strainer mesh for signs of clogging or splitting 
and renew if necessary. If the pick-up/strainer 
bolts are damaged they must be renewed. 


Refitting 
28 Clean all traces of gasket from the mating 


8.32 Use a straight-edge to ensure the 
sump casting is flush with the end of the 
engine block 


8.30a Apply a bead of sealant to the areas 
indicated - 4-cylinder engines 


surfaces of the cylinder block and sump, then 
use a clean rag to wipe out the sump and the 
engine interior. 
29 Where necessary, fit a new gasket to the 
oil pump pick-up/strainer then carefully refit 
the pipe. Refit the retaining bolts, and tighten 
them to the specified torque setting. 
30 Apply a bead of suitable sealant (Drei 
Bond 1209 is available from your BMW dealer) 
to the cylinder block/timing cover mating 
surface in the areas shown (see illustrations). 
31 Fit the gasket to the sump then offer up 
the sump to the cylinder block/crankcase (see 
illustration). Refit the sump retaining bolts, 
and tighten the bolts finger-tight only. 
32 Fit the bolts securing the sump to the 
gearbox. In order to align the rear sump flange 
with the gearbox, lightly tighten the bolts, then 
slacken them. If the sump is being refitted to 
the engine with the gearbox removed, use a 
straight-edge to ensure that the sump casting 
is flush with the end of the engine block (see 
illustration). 
S3 Tighten the sump-to-engine block bolts, 
and then the sump-to-transmission bolts to 
the specified torque. 
34 Refit the oil dipstick tube, with a new 
O-ring, and tighten the bolts securely. 
35 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Renew all gaskets/seals where disturbed. 
b) Tighten all fasteners to their specified 
torque where given. 
c) Renew the engine oil and filter as 
described in Chapter 1B. 
d) If necessary, have the front wheel 
alignment checked by a BMW dealer or 
suitably-equipped specialist. 


9 Oil pump- 
removal, inspection 
and refitting 


HY 


4-cylinder engines 


Note: BMW insist that a removed oil pump 
must not be refitted; it must be renewed. The 
drive gear of the new pump is coated with 
paint to ensure correct backlash adjustment. 


Removal 
1 Remove the sump as described in Section 8, 
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9.1 Plastic cover retaining bolts (arrowed) 


then undo the bolts and remove the plastic cover 
from the pump (see illustration). 

2 Undo the retaining bolts and remove the oil 
pump. Discard the bolts, new ones must be 
fitted. 


Inspection 


3 At the time of writing, no parts are available 
for the oil pump. If defective, the complete 
assembly must be renewed. Consult a BMW 
dealer or parts specialist. 


Refitting 


4 Ensure the mating surfaces of the oil pump 
and cylinder block are clean and dry. Ensure 
all mounting holes are clean and free from oil. 
5 Pull out the blanking plug from the timing pin 
hole in the engine block (see illustration 3.5). 
6 Using a socket and extension bar on 
the crankshaft pulley centre bolt, turn the 
crankshaft clockwise and insert BMW tool 
No 11 5 180 or home-made equivalent into 
the timing pin hole, and press the pin gently 
against the flywheel. Continue to turn the 
crankshaft slowly until the pin is felt to engage 
in the indent in the flywheel and the crankshaft 
locks (see illustrations 3.7). 

7 Insert 5.0 mm rods or pins into the holes 
in the base of the balance shaft assembly to 
lock the shafts in position (see illustration). 

8 Offer the oil pump into position, ensuring the 
drive gear engages with the crankshaft drive 
gear and the balance shaft gear. The marks 
on the oil pump drive gear must point towards 
the other gears (see illustration). Insert the 
pump retaining bolts and finger-tighten them. 
It must be possible to still move the pump. 

9 Push the pump forwards into position 
whilst holding it against the balance shaft and 
crankshaft gears. 

10 Tighten the pump retaining bolts to their 
specified torque in sequence (see illustration). 
11 Refit the sump as described in Section 8. 


6-cylinder engines 


Removal 


12 Remove the sump as described in Sec- 
tion 8. 

13 Undo the bolt securing the sprocket to the 
pump shaft (see illustration). 

14 Undo the bolts and remove the oil pick-up 
assembly. Discard the O-ring seal, a new one 
must be fitted. 


9.7 Insert two 5.0 mm drill bits/rods into 
the holes in the balance shaft assembly 


15 Undo the four bolts and remove the oil 


pump. 
Inspection 


16 Atthe time of writing, no parts are available 
for the oil pump. If defective, the complete 
assembly must be renewed. Consult a BMW 
dealer or parts specialist. 


Refitting 


17 Offer the pump into position and engage 
the sprocket (with the chain still in place) with 
the pump driveshaft. 

18 Insert the pump retaining bolts and tighten 
them to the specified torque. 

19 Refit the sprocket retaining bolt and 
tighten it to the specified torque. 

20 Fit a new O-ring seal to the pick up tube 
and refit it. Tighten the bolts securely. 

21 Refit the sump as described in Section 8. 


10 Balance shaft assembly — "S 


Note: Only the 4-cylinder engine is equipped 
with a balance shaft assembly. 


Removal 


1 Remove the oil pump as described in 
Section 9. 

2 Undo the bolts and detach the balance shaft 
assembly frorn the base of the cylinder block. 
Note that no separate parts are available for 
the balance shaft assembly - if defective, the 
complete assembly must be renewed. 


9.10 Oil pump bolts tightening sequence 


9.8 The painted marks (arrowed) must 
point towards the other gears 


Refitting 


3 Ensure the mating surface of the balance 
shaft assembly and the cylinder block is clean, 
then position the assembly on the cylinder 
block and tighten the bolts securely. 

4 Refit the oil pump as described in Section 9. 


11 Oil cooler- — 


Removal - 4-cylinder engines 


1 Drain the engine coolant, engine oil, and 
remove the oil filter as described in Chapter 1B. 
2 Undo the bolts and remove the front section 
of the acoustic cover from the top of the 
engine (see illustration 8.4). 


Models with suspension turret braces 


3 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45° anti-clockwise, and 
one without a central slot, which is prised from 
place (see illustration 8.5). Note, if the cap 
or seal are damaged, they must be renewed. 
Failure to do so may result in water ingress. 

4 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illus- 
tration 8.6). Discard the bolt - a new one 
must be fitted. 

5 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration 8.7). Do not allow the grommet to 


9.13 Oil pump sprocket boit (1) and 
mounting bolts (2) 


11.12 Glow plug control unit retaining 
bolts (arrowed) 


be displaced. Discard the bolts — new ones 
must be fitted. 


All models 


6 Working at the rear of the engine com- 
partment, undo the bolts and remove the 
pollen filter cover. Slide the filter from the 
housing. If necessary, refer to Chapter 1B. 

7 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment (see illustration 8.9). 

8 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 8.10). 

9 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 8.11a and 8.11b). 

10 Undo the 2 bolts and remove the rear 
section of the acoustic cover on the top of the 
engine (see illustration 8.12). 


12.2 Remove the crankshaft oil seal using 
a self-tapping screw 


Fi 


12.7 Remove the cap from the end of th 
crankshaft 


11.13 Oil cooler bolts (arrowed) 


11 Release the clip securing, and disconnect 
the hose from the oil cooler. 

12 Undo the bolts and move the glow plug 
control unit and bracket to one side (see 
illustration). The control unit is located under 
the oil cooler. 

13 Unscrew the three bolts and remove the 
oil cooler from the oil filter housing. Discard 
the gasket. Be prepared for fluid spillage (see 
illustration). 


Removal - 6-cylinder engines 


14 Drain the engine coolant, engine oil, and 
remove the oil filter as described in Chap- 
ter 1B. 

15 Release the clamp and disconnect the 
coolant hose from the oil cooler. 

16 Disconnect the wiring plug, then undo the 
bolts and remove the oil filter housing from 
the left-hand side of the cylinder block (see 
illustration). 


12.4 Press the seal squarely into position 
until it's flush with the timing chain cover 


12.8 Undo the bolt (arrowed) and pull the 
crankshaft position sensor from place 


AA 
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11.16 Oil filter housing retaining bolts 
(arrowed) 

17 Undo the bolts and detach the oil cooler 
from the filter housing. Renew the gasket. 
Refitting 
18 Ensure the mating surfaces of the oil 
cooler and oil filter housing are clean and dry, 
and with a new gasket fit the cooler to the 
housing. Tighten the bolts to the specified 
torque. 
19 The remainder of refitting is a reversal of 
removal. 


12 Crankshaft oil seals - 
renewal 


HY 


Timing chain end seal 


1 Remove the crankshaft pulley/vibration 
damper as described in Section 5. 

2 Very carefully punch or drill two small holes 
opposite each other in the oil seal. Screw a 
self-tapping screw into each and pull on the 
screws with pliers to extract the seal (see 
illustration). 

Caution: Great care must be taken to avoid 
damage to the crankshaft. 

3 Clean the seal housing and polish off any 
burrs or raised edges which may have caused 
the seal to fail in the first place. 

4 Ease the new seal into position on the end 
of the shaft — do not oil the seal lips. Press the 
seal squarely into position until it is flush with 
the housing. If necessary, a suitable tubular 
drift, such as a socket, which bears only on 
the hard outer edge of the seal can be used 
to tap the seal into position. Take great care 
not to damage the seal lips during fitting and 
ensure that the seal lips face inwards (see 
illustration). 

5 Refit the crankshaft pulley as described in 
Section 5. 


Flywheel/driveplate end oil seal 


6 Remove the flywheel or driveplate as 
described in Section 13. 

7 Carefully remove the cap from the end of 
the crankshaft (see illustration). 

8 Undo the bolt and pull the crankshaft 
position sensor from the oil seal housing (see 
illustration). 

9 Undo the retaining bolts, then carefully 


12.9 Undo the bolts and pull the seal 
housing from the engine block. Take care 
not to damage the sump gasket 


detach the oil seal housing from the cylinder 
block, without damaging the sump gasket (see 
illustration). If the gasket is damaged, the 
sump will have to be removed as described in 
Section 8. Note that oil seal is integral with the 
housing. 

10 The new seal and housing assembly 
is supplied with a seal protector installed. 
Position the seal protector, complete with seal, 
over the end of the crankshaft, and ease the 
seal and housing over the crankshaft shoulder 
(see illustrations). Do not oil the crankshaft 
surface. 

11 Refit the oil seal housing bolts, and tighten 
them to the specified torque. 

12 Refit the crankshaft position sensor and 
tighten the bolt securely. 

13 Ensure the dowel is correctly fitted in the 
end of the crankshaft, and refit the end cap. 
14 Wash off any oil then refit the flywheel/ 
driveplate as described in Section 13. 


13 Flywheel/driveplate - 


removal, inspection 
and refitting ES 
Flywheel 


Note: New flywheel retaining bolts must be 
used on refitting. 


Removal 


1 Remove the clutch assembly as described 
in Chapter 6. 

2 Prevent the flywheel from turning by locking 
the ring gear teeth with a similar arrangement 
to that shown (see illustration). Alternatively, 
bolt a strap between the flywheel and the 
cylinder block/crankcase. 

3 Slacken and remove the retaining bolts 
and remove the flywheel, noting its locating 
dowel (see illustration). Do not drop it, as it 
is very heavy. Discard the bolts, they must be 
renewed whenever they are disturbed. 
Inspection 

4 If the flywheel-to-clutch mating surface 
is deeply scored, cracked or otherwise 
damaged, then the flywheel must be renewed, 
unless it is possible to have it surface ground. 
Seek the advice of a BMW dealer or engine 
reconditioning specialist. 
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12.10a With the seal protector (arrowed) 
installed... 


5 If the ring gear is badly worn or has missing 
teeth, then it must be renewed. This job is best 
left to a BMW dealer or engine reconditioning 
specialist. 

6 These vehicles are fitted with dual mass 
flywheels. Whilst BMW do not publish any 
checking procedures, rotate the inner mass 
by hand anti-clockwise, mark its position in 
relation to the outer mass, then rotate it by 
hand clockwise and measure the travel. As 
a general rule, if the movement is more than 
30 mm or less than 15 mm, consult a BMW 
dealer or transmission specialist as to whether 
a new unit is needed. 


Refitting 


7 Clean the mating surfaces of the flywheel 
and crankshaft and remove all traces of 
locking compound from the crankshaft 
threaded holes. 

8 Fit the flywheel to the crankshaft, engaging 
it with the crankshaft locating dowel, and fit 
the new retaining bolts. Note: /f the new bolts 
are not supplied pre-coated with locking 
compound, apply a few drops prior to fitting 
the bolts. 

9 Lock the flywheel using the method 
employed on dismantling then, working in a 
diagonal sequence, tighten all the retaining 
bolts to the specified torque setting. 

10 Refit the clutch assembly as described in 
Chapter 6. 


Driveplate 


Note: New driveplate retaining bolts must be 
used on refitting. 


13.2 Lock the flywheel using a similar tool 


12.10b ... position the assembly over the 
end of the crankshaft 


Removal 


11 Remove the automatic transmission and 
torque converter as described in Chapter 7B. 
12 Prevent the driveplate from turning by 
locking the ring gear teeth with a similar 
arrangement to that shown (see illus- 
tration 13.2). Alternatively, bolt a strap 
between the driveplate and the cylinder 
block/crankcase. 

13 Slacken and remove the retaining bolts 
and remove the driveplate, noting its locating 
dowel. Discard the bolts, they must be 
renewed whenever they are disturbed. 


Inspection 

14 If the ring gear is badly worn or has 
missing teeth, then it must be renewed. This 
job is best left to a BMW dealer or engine 
reconditioning specialist. 


Refitting 


15 Clean the mating surfaces of the driveplate 
and crankshaft and remove all traces of 
locking compound from the crankshaft 
threaded holes. 

16 Fit the driveplate to the crankshaft, 
engaging it with the crankshaft locating dowel, 
and fit the new retaining bolts. Note: /f the new 
bolts are not supplied pre-coated with locking 
compound, apply a few drops prior to fitting 
the bolts. 

17 Lock the driveplate using the method 
employed on dismantling then, working in a 
diagonal sequence, tighten all the retaining 
bolts to the specified torque setting. 

18 Refit the torque converter and automatic 
transmission as described in Chapter 7B. 


13.3 Note the locating dowel (arrowed) 


— ` * 
14.7a Disconnect the earth strap (arrowed) 
from the mounting bracket 


14 Engine mountings - Š 
inspection and renewal N 
Inspection 


1 Two engine mountings are used, one on 
either side of the engine. 

2 If improved access is required, raise the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Undo the fasteners and remove the engine 
undershield. 

3 Check the mounting rubber to see if it is 
cracked, hardened or separated from the 
metal at any point. Renew the mounting if any 
such damage or deterioration is evident. 

4 Check that all the mounting fasteners are 
securely tightened. 

5 Using a large screwdriver or a crowbar, 
check for wear in the mounting by carefully 
levering against it to check for free play. 
Where this is not possible, enlist the aid of 
an assistant to move the engine/transmission 
back-and-forth, or from side-to-side, while you 
observe the mounting. While some freeplay is 
to be expected, even from new components, 
excessive wear should be obvious. If excessive 
freeplay is found, check first that the fasteners 
are correctly secured, then renew any worn 
components as required. 


Renewal 


6 Support the engine, either using a hoist 
and lifting tackle connected to the engine 
lifting brackets (refer to Engine — removal 


15.3 Drive the flywheel pilot bearing out 
from the engine side 


i Js bh “St 
14.7b Engine mounting bracket retaining 
bolts (3 bolts arrowed ~ 1 bolt hidden) 


and refitting in Part E of this Chapter), or by 
positioning a jack and interposed block of 
wood under the sump. Ensure that the engine 
is adequately supported before proceeding. 

7 Unscrew the nuts securing the left- and 
right-hand engine mounting brackets to the 
mounting rubbers, then unbolt the mounting 
brackets from the cylinder block, and remove 
the mounting brackets. Disconnect any engine 
earth straps from the mountings (where fitted) 
(see illustrations). 

8 Unscrew the nuts securing the mountings to 
the subframe, then withdraw the mountings. 
Disconnect the vacuum hoses from the 
mountings as they are withdrawn (where 
applicable) 

9 Refitting is a reversal of removal. Tighten 
all fasteners to their specified torque where 
given. 


15 Flywheel pilot bearing — 
inspection, removal ES 
and refitting X 
Inspection 


1 The pilot bearing is fitted into the centre of 
the dual mass flywheel, and provides support 
for the free end of the gearbox input shaft on 
manual transmission vehicles. It can only be 
examined once the clutch (Chapter 6) has been 
removed. Using a finger, rotate the inner race 
of the bearing and check for any roughness, 
binding or looseness in the bearing. If any of 
these conditions are evident, the bearing must 
be renewed. 


15.4a Position the bearing... 


Removal 


2 Remove the flywheel as described in 
Section 13. 

3 Ideally the bearing should be pressed out 
using a hydraulic press. However, we managed 
to remove the old bearing and fit the new one 
using a hammer, drift and socket. Position the 
flywheel over a 27 mm socket that bears on 
the flywheel centre immediately surrounding 
the bearing. Then drive the bearing from the 
flywheel with a drift. The bearing is driven 
from the engine side of the flywheel and out 
of the clutch side (see illustration). Note that 
the act of pressing the bearing out will render 
it unusable — it must be renewed. 


Refitting 


4 Using a suitable tubular spacer that 
bears only on the hard outer edge of the 
bearing, press/drive the new bearing into the 
flywheel until it contacts the shoulder (see 
illustrations). 

5 Refit the flywheel as described in Section 13. 


16 Timing chains and cover - S 
removal and refitting N 


Removal 


1 Remove the cylinder head as described in 
Section 7. 

2 Remove the sump as described in Section 8. 

3 Remove the crankshaft timing chain end oil 
seal as described in Section 12. 

4 On models with conventional power 
steering, undo the 3 bolts securing the pulley 
to the power steering pump, then undo the 
3 mounting bolts and move the pump to 
one side. There’s no need to disconnect the 
hoses/pipes. 

5 Remove the alternator as described in 
Chapter 5A. 

6 Undo the bolt and remove the alternator 
drivebelt tensioner (see illustration). 

7 Remove the coolant pump as described in 
Chapter 3. 

8 Undo the 2 bolts securing the EGR solenoid 
valve bracket to the timing cover. 

9 Undo the bolts and pull the timing cover 
from place (see illustration). 


... then fit it using a tubular spacer 
or socket 
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16.6 Drivebelt tensioner bolt (arrowed) 16.9 Timing chain cover bolts (arrowed) 


10 In order to renew the timing cover gasket, 
the timing chain from the crankshaft to the fuel 
injection pump must be removed as follows: 
11 Compress the timing chain tensioner by 
hand, and lock it in place using a 4.0 mm drill 
bit (see illustration). 

12 Undo the bolts and remove the chain 
tensioner, followed by the upper guide rail 
(see illustrations). 

13 Undo the nut securing the sprocket to the 
fuel injection pump (see illustration). 

14 Carefully pull the timing chains, the a 
sprockets from the crankshaft and fuel i : 3 
injection pump shaft, and the lower guide rail 16.11 Push back the tensioner piston, then — 16.12a Tensioner retaining bolts (arrowed) 
from place. If necessary, use a two-legged lock it in place with a 4.0 mm drill bit 

puller to release the fuel pump sprocket from 
the shaft taper (see illustrations). 

15 Remove the old gasket. 

Refitting 

16 Ensure the timing chain cover and cylinder 
block mating surfaces are clean and free 
from oil and debris. Ensure the dowels in the 
cylinder block are undamaged and in place. 
17 Locate the new gasket over the dowels on 
the cylinder block (see illustration). 

18 Refit the timing chains and sprockets, 
and lower guide rail as an assembly to the 
crankshaft and fuel injection pump shaft. 
Ensure the crankshaft sprocket locates 
correctly over the shaft key (see illustration). 


16.12b Slide the upper guide rail from 16.13 Undo the fuel injection pump 
place sprocket nut 


- 


16.14a Remove the chain sprockets and 16.14b If necessary, use a puller to extract 16.17 Locate the new gasket over the 
lower guide rail the fuel pump sprocket dowels on the engine block 
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16.18 Ensure the sprocket locates over 
the crankshaft key 


17.3 Oil pressure switch (arrowed) 


19 Tighten the fuel injection pump sprocket 
retaining nut to the specified torque. 

20 Refit the upper timing chain guide rail 
and tensioner. Tighten the fasteners to the 
specified torque, then pull out the tensioner 
locking drill bit. 

21 Apply a little sealant (Drei Bond 1209) 
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16.21 Apply a little sealant to the base of 
the gasket each side (arrowed) 


t he 
The oil level switch is retained by 
3 nuts 


to the base of the gasket each side (see 
illustration), then refit the timing chain cover 
over the dowels in the cylinder block. 

22 Insert the timing chain cover bolts and 
tighten them evenly to their specified torque. 
23 Fit a new crankshaft/timing cover oil seal 
as described in Section 12. 


24 The remainder of refitting is a reversal of 


removal. 

17 Fed ae TF EN 
and level switches - 
medadee — E 

Oil pressure switch 
1 The oil pressure switch is located on the 


left-hand side of the engine block behind the 
oil filter housing. Remove the oil filter element 
as described in Chapter 1B. This allows the oil 
to drain from the housing, preventing excessive 
oil leakage as the switch is removed. 

2 Disconnect the wiring plug, and unscrew 
the switch (see illustration). Be prepared for 
oil spillage. 

3 Refitting is a reversal of removal, using a 
new sealing washer, and tightening the switch 
to the specified torque. Top-up the engine oil. 


Oil level switch 


4 Drain the engine oil as described in Chap- 
ter 1B. 

5 Undo the fasteners and remove the engine 
undershield. 

6 Disconnect the wiring plug, undo the three 
retaining nuts and remove the switch (see 
illustration). 

7 Ensure that the sump mating surface is 
clean. 

8 Complete with a new seal, install the 
switch, apply a little thread-locking compound 
and tighten the retaining nuts to the specified 
torque. 

9 Refit the engine undershield, and replenish 
the engine oil as described in Chapter 1B. 
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Chapter 2 Part D 
Diesel engine (N47 and N57) 
| | dures 
Contents Section number Section number 
Balance shaft assembly — general information. ........... issus. 10 Engine oil level check. «sana casia matana aaie See Weekly checks 
Camshafts, rocker arms and hydraulic tappets — removal, inspection Engine mountings - inspection and renewal .................-. 14 
eI PORE sw cna TURRTYSETETDITIIED TO D 6 Flywheel/driveplate — removal, inspection and refitting. .......... 13 
Camshaft cover - removal and refitting .......... lille 4 Flywheel pilot bearing — inspection, removal and refitting ........ 15 
Compression test — description and interpretation .............. 2 General information and precautions. ..... 2.2... cece enn 1 
Crankshaft oil seals - renewal .......... liie 12 Oil cooler - removal and refitting... . 2.0.0.0... ccc eee eee eens 11 
Crankshaft pulley/vibration damper — removal and refitting ....... 5 Oil/vacuum pump - removal, inspection and refitting...........- 9 
Cylinder head — removal and refitting. ........... csse 7 Oil pressure and level switches — removal and refitting. .......... 17 
Engine assembly/valve timing settings — general information and Sump - removal and refitting. ........... esee e n 8 
Dn MATUSWUCSPTYOSSUEXATMU NX ENTM ICINETESEEECRTCIUMOETS 3 Timing chains and cover - general information................. 16 


Easy, suitable for SS | Fairly easy, suitable EN ES Difficult, suitable A 
novice with little for beginner with SS for experienced DIY X, | suitable for expert 
experience some experience A DIY mechanic A mechanic A 
Specifications 
General 
Engine type: 
Lh CAI SESS SITE ESTEE EE RET S DE TES CORTE BENE mts een Four-cylinder in-line, double overhead camshaft, 
16-valve, four-stroke, liquid-cooled 
NOT SILLAS ose nial esas S ane aie 28 E 878 SS arn RE Six-cylinder in-line, double overhead camshaft, 
16-valve, four-stroke, liquid cooled 
BROW A E TRECE aw ate tanith vas ia evs: CREE TOTRGR I CODY TONY TES 84.00 mm 
SWORD ex tn i xt hne Ente la ye IER 90.00 mm 
Capacity: 
Four-cylinder engines. ............... "TEE 1995 cc 
SUUCUIn OO GRON IUB LL uere spon armi S sisio-w aw tle « a0 A SO eas 2993 cc 
Direction of crankshaft rotation .... 1.6... 6. cece reer n nn Clockwise (seen from the front of the engine) 
Compression ratio: 
N47..... SES TE REDO a VS SUN SS CMS EE 16.0: 1 
aclARGICNTNNTYRSQUTTETQICDCIIR C D D LO x XE 16.5:1 


Very difficult, 


DIY or professional 


` 
`A 
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Lubrication system 
Minimum system pressure: 
GIECISA E 150 1 OUT PEs A ace wees sae geass 1.3 bar 
ROOMS SEMA DONS! 55. 5-0 noose CIGORGO CIT soars AOA ETE ERE TS ORO 4.0 to 6.0 bar 
Torque wrench settings Nm 
Camshatt bearing Gap DONS 0-01 a os I rec eris 10 
Camshaft carrier to cylinder head .......... cee cece eee ee ees 13 
Camshaft cover bolts: 
I eae tga ene nin en" oo ACRE TI TCO PR REPOS ae nce eine 10 
ME Su ia aoa oe fads ain CINES A SIRE XS ORIS ES Pub Galera’ 15 
Camshaft sprocket to gearwheel (intake camshaft)................ 14 
Connecting rod big-end bearing cap bolts: 
UME TARETSCCR END LT EEN EES EEG 08g Soe pe hai 5 
SHEN D Loves xwv" n n ol aslo eee Re spin ona NIENEAR AUD 74/4. a 6 V 3:346 20 
Raed ok Rian + ship TR ETT NEUE Ce hee ERG; Angle-tighten a further 70* 
Crankshaft pulley/vibration damper bolts:* 
REM TE oA nr ne honk y prn E e EXORTUS Coen ME RRS 40 
SEMO ese: dese Vr OSSOME NI CASE SECO N OI) s die BU Angle-tighten a further 120° 
Cylinder block drain plug... ere» er rh er y ao as kor 25 
Cylinder block reinforcement plate (N57 only). ..............00005 19 
Oylinder head bolts:* 
L E A E tle be:> nsa stu e ON E ED a A S ale 3: Cor 380 70 
E 0s SERERE R SEDIS IPIE ER ate alee GG E A PROS Slacken 180* 
SUEDE Erie ik eoeemyo «1826-6 rm ec ROE TIEN GOCER ASIC 4:6 V. 20e DEN 50 
Cor LS SEND ee EROR TREE SESTO QUOS DROVE ERE TS TE Angle-tighten a further 120° 
SMI NETT NNERTEALT IERI MUT Angle-tighten a further 120* 
Cylinder head-to-timing cover bolts: 
ME p. cafe eine pr PRECOR ERROR ERES E hsbc rd TALI 15 
MB sno SWS TATE a eee NOE ears C UV. r3 1 FM 20 
Engine mountings: 
Mounting to front subframe: 
NR asia cg torn C TE P eh RE ORO OL ele a at tL 28 
MID AE S ate RCS see VOR O RIES CPO UR Cee rese st Od 56 
Mounting to engine support bracket ....-....... 06. . eee eee 56 
Engine support bracket to engine .......... 666 c cece eee eee 38 
Flantieeicriveniate bolis*'; 02271 0000 SR 1I. 120 
Front subframe mounting bolts: 
M10: 
A A ¥/ 0° E II TEST IUE EESYO OT NT TTE OU LOAD 56 
EE UP cr4hsereenbh Cote RRM es S3 PAPAS Angle-tighten a further 90* 
LE Artes RP CORE YOU ES ENG EU TIO SITIO OR CSE ROBO 108 
Fuel injection pump sprocket retaining bolt..............-..-.5+. 65 
Main bearing cap bolts:" 
SEND To Dicer vada cese iV ese he tate CERTE UE RUE ET ar E 25 
eg Oa a eed ON Leslie PORTER ca rrrvss 50 
DADO Nc ca: qovacure csi) NENES AN S GSSEICRI EP ATA TES MeN ole A 9794: Angle-tighten a further 60° 
cE E WFR SU SAO 209.9, 7€ TROC) NTWN OCA VOTAR ORATE NS ORA. 9/9 tor te Angle-tighten a further 60° 
Oil cooler-to-oil filter housing bolts .... 2... 6... ccc cece eee eens 22 
E E WASET AEE 42 ESA T CV 31476 237a RE 25 
A A OHS EAA siding T e OIX A EAEE 25 
O si naa NNA AN Rare 8 
E a a AAEE E E n T T T en 28 
Oil pump: 
N47 engine: 
Miesa o rog S E nts E E E AS dos 25 
M8:* 
CUT P 5c sas kos XT ee ee ok nee 15 
ANNE oe: pers eneUIROUSAT ERES E Hee ete Angle-tighten a further 90* 
GPL US SC ROYN EERE OA ASA AES STAND NXXSP INL 20 
OL DUBIE NER DIDE. LL. censere cR Er tee EE 20 
Oil pump sprocket (left-hand thread): 
I dr rere nre Ree Soe RT OT AIL ec ess 5 
SIMS. Uere OIC SRS 874) e 6: wo 190816 MOS TO MARTIAN WSS se 16.5.0 SRE Angle-tighten a further 50° 
Fine oe a Re eine ee in oe a | 10 
Reinforcement brace to subframe:* 
SENS dex eon Y 3r ARRAN OREN DOR VIE KE t xat Fa 56 


V PCR STE DESIDERO E TEX ESSA Angle-tighten a further 90* 


Ke) 
9^ 
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Torque wrench settings Nm Ibf ft 
[Rene L1 T E E E A LIEN DUE 120 89 
Suspension turret/tension braces:* 
M10 (outer bolts): 
cool. MOTEURS ss e 40 30 
c DE NONSTSON IR EET SEIEN UARIIS TIEN VU Hem Angle-tighten a further 60* 
M12 (centre bolt): 
BRE TA E. coercere xwesedeeneR von aint St ee E 100 74 
S10 S RSV ERES RETI EO IOT A DD CCS Angle-tighten a further 100* 
Sump bolts: 
LO DC S ORDRE ISRO on NY PEST SER Y ort SOON sem 10 a 
WRB cr ec sa ers no p oae re OR Ow eese o rre ICT EA 25 18 
Suimp drain pliüg. «secre v Deoram eed aua ETE REL a Rn 25 18 
Timing chain cover bolts: 
M6: 
SUNG 5 Oy Ry A ge a On RR sO a 8 6 
DUE E L TA cie XA aa coa Fo A TRUE EOSCETEYRE RES Angle-tighten a further 90* 
Timing chain cover bolt plug: 
MBA IET eue eu esa o d Vw 9A Vv e avv e Vs VB ERIT ee 20 15 
Md9I DIDI 25981 JP TEES 1241 9e L^ LE ea s. 30 22 
Timing chain cover to fuel pump ....5.. 06. ce cece ee eee eens 11 8 
ny ESA EB Ae SSEES E VIEN aca ni XM S, cee ann oe US 10 7 
MELRUEEE REN a Eq rr a dud Rio CETT" iC soo a aPC epee NADA 15 11 
MEEA CONDIODOAWIAIE SER e DOT IIR s 6 c0 SORS URREATE SORT. 22 16 
Timing chain lower guide pins ............. 0c c eee IIR 20 15 
Timing chain tensioner: 
CTI US E REEL mo E o doa NI Ra 10 7 
pp BO o exar evo Tdlens i Xa AOT vc vn X xS MERE OR: 70 52 


Caution: All aluminium fastenings must be renewed. If in doubt, try to attract the bolt/stud with a magnet. Aluminium is not magnetic. 


How to use this Chapter 


This Part of the Chapter describes those 
repair procedures that can reasonably be 
carried out on the engine whilst it remains in 
the vehicle. If the engine has been removed 
from the vehicle and is being dismantled 
as described in Part E of this Chapter, any 
preliminary dismantling procedures can be 
ignored. 

Note that whilst it may be possible physically 
to overhaul items such as the piston/ 
connecting rod assemblies with the engine in 
the vehicle, such tasks are not usually carried 
out as separate operations and usually require 
the execution of several additional procedures 
(not to mention the cleaning of components 
and of oilways). For this reason, all such tasks 
are classed as major overhaul procedures and 
are described in Part E of this Chapter. 


Engine description 


This Chapter covers 4- and 6-cylinder diesel 
engines fitted to the E90 3-Series range from 
September 2007. These engines are in most 
respects, identical to one another, apart from 
the number of cylinders. 

The aluminium cylinder block is of the 
dry-liner type. The crankshaft is supported 
within the cylinder block on five shell-type 
main bearings. Thrustwashers are integral 
with the No 3 (4-cylinder engine) or No 4 


(6-cylinder engine) main bearing shells to 
control crankshaft endfloat. 

The cylinder head is of the double overhead 
camshaft, 4-valve per cylinder design - two 
intake and two exhaust valves per cylinder. The 
valves are operated by one intake camshaft 
and one exhaust camshaft, via rocker 
fingers. One end of each finger acts upon the 
valve stem, whilst the other end pivots on a 
support pillar. Valve clearances are maintained 
automatically by hydraulic compensation 
elements (tappets) incorporated within the 
support pillars. In order to achieve high levels 
of combustion efficiency, the cylinder head 
has two intake ports for each cylinder. One 
port is tangential, whilst the other is helical. 

The connecting rods rotate on horizontally- 
split bearing shells at their big-ends. The 
pistons are attached to the connecting rods 
by gudgeon pins which are secured in position 
with circlips. The aluminium alloy pistons are 
fitted with three piston rings, comprising two 
compression rings and an oil control ring. 

The intake and exhaust valves are each 
closed by coil springs and operate in guides 
pressed into the cylinder head. Valve guides 
cannot be renewed. 

A timing chain at the rear of the engine, 
driven by the crankshaft, drives the 
high-pressure fuel pump sprocket, which in 
turn drives the intake camshaft. The camshafts 
are geared together. The vacuum pump is 
integral with the oil pump. The coolant pump 
is driven by the auxiliary drivebelt. 

On all engines, lubrication is by means of 
an eccentric-rotor type pump driven by the 
crankshaft via a Simplex chain. The pump 


draws oil through a strainer located in the 
sump, and then forces it through an externally- 
mounted full-flow paper element type oil filter 
into galleries in the cylinder block/crankcase, 
from where it is distributed to the crankshaft 
(main bearings), timing chain (sprayed by a 
jet), and camshafts. The big-end bearings are 
supplied with oil via internal drillings in the 
crankshaft, while the camshaft bearings and 
the followers receive a pressurised supply via 
drillings in the cylinder head. The camshaft 
lobes and valves are lubricated by oil splash, 
as are all other engine components. An oil 
cooler (integral with the oil filter housing) is 
fitted to keep the oil temperature stable under 
arduous operating conditions. 

On 4-cylinder engines, the cylinder block 
is fitted with counter-rotating balance shafts, 
driven by a gear on the crankshaft. 


Repair operations possible with 
the engine in the car 
The following work can be carried out with 
the engine in the vehicle: 
a) Compression pressure - testing. 
b) Camshaft cover — removal and refitting. 
c) Crankshaft pulley — removal and refitting. 
d) Camshafts and rocker arms — removal, 
inspection and refitting. 
e) Cylinder head — removal and refitting. 
f) Cylinder head and pistons — 
decarbonising. 
g) Sump - removal and refitting. 
h) Oil pump — removal, overhaul and 
refitting. 
i) Oil filter housing/cooler — removal and 
refitting. 


3.1 Kits like this from Auto Service Tools Ltd include crankshaft 
and camshaft setting tools, along with a tool that fits over the 
pulley bolts to facilitate crankshaft rotation 


j) Crankshaft oil seals - renewal. 
k) Engine/transmission mountings — 
inspection and renewal. 
|) Flywheel/driveplate — removal, inspection 
and refitting. 
Note: Although in theory it is possible to 
remove the timing cover and timing chains 
with the engine fitted, in practice access is 
extremely limited, special BMW tools are 
needed, and the cylinder head and sump must 
be removed. Consequently, it is recommended 
that the engine is removed prior to timing 
cover and chains removal. 
2 Compression test - 
description and interpretation 
Compression test 
Note: A compression tester specifically 
designed for diesel engines must be used for 


this test. 

1 When engine performance is down, or if 
misfiring occurs which cannot be attributed 
to the fuel system, a compression test can 
provide diagnostic clues as to the engine's 
condition. If the test is performed regularly, it 
can give warning of trouble before any other 
symptoms become apparent. 

2 A compression tester specifically intended 
for diesel engines must be used, because of 
the higher pressures involved. The tester is 
connected to an adapter which screws into the 
glow plug or injector hole. It is unlikely to be 
worthwhile buying such a tester for occasional 
use, but it may be possible to borrow or hire one 
— if not, have the test performed by a garage. 

3 Unless specific instructions to the contrary 
are supplied with the tester, observe the 
following points: 

a) The battery must be in a good state of 
charge, the air filter must be clean, and 
the engine should be at normal operating 
temperature. 


b) All the glow plugs should be removed 
before starting the test (see Chapter 5A). 
c) Disconnect the wiring plugs from the 
injectors (see Chapter 4B). 

4 There is no need to hold the accelerator 
pedal down during the test, because the 
diesel engine air intake is not throttled. 
5 Crank the engine on the starter motor; 
after one or two revolutions, the compression 
pressure should build-up to a maximum figure, 
and then stabilise. Record the highest reading 
obtained. 
6 Repeat the test on the remaining cylinders, 
recording the pressure in each. 
7 All cylinders should produce very similar 
pressures; a difference of more than 2 bars 
between any two cylinders indicates a fault. 
Note that the compression should build-up 
quickly in a healthy engine; low compression 
on the first stroke, followed by gradually- 
increasing pressure on successive strokes, 
indicates worn piston rings. A low compression 
reading on the first stroke, which does not 
build-up during successive strokes, indicates 
leaking valves or a blown head gasket (a 
cracked head could also be the cause). 
Deposits on the undersides of the valve heads 
can also cause low compression. Note: The 
cause of poor compression is less easy to 
establish on a diesel engine than on a petrol 
one. The effect of introducing oil into the 
cylinders (‘wet’ testing) is not conclusive, 
because there is a risk that the oil will sit in the 
swirl chamber or in the recess on the piston 
crown instead of passing to the rings. 
8 Refer to a BMW dealer or other specialist 
if in doubt as to whether a particular pressure 
reading is acceptable. 
9 On completion of the test, refit the glow 
plugs as described in Chapter 5A, and 
reconnect the injector wiring plugs. 


Leakdown test 


10 A leakdown test measures the rate at 
which compressed air fed into the cylinder 
is lost. It is an alternative to a compression 


3.3 Undo the fasteners (arrowed) and remove the engine 


undershield 


test, and in many ways it is better, since the 
escaping air provides easy identification of 
where pressure loss is occurring (piston rings, 
valves or head gasket). 

11 The equipment needed for leakdown 
testing is unlikely to be available to the home 
mechanic. If poor compression is suspected, 
have the test performed by a suitably- 
equipped garage. 


3 Engine ate 
valve timing RN 
general information and usage * 


Note: BMW tool No 11 5 320 or suitable 
equivalent will be required to lock the 
crankshaft in position, and access to BMW 
tool No 11 8 760 or equivalent is required to 
position the camshafts. 

1 The flywheel is equipped with an indent, 
which aligns with a hole in the engine block 
when No 1 piston is at TDC (top dead centre). 
In this position, if No 1 piston is at TDC on its 
compression stroke, it will be possible to fit a 
BMW special tool (No 11 8 760) or equivalent, 
over the square sections of the exhaust 
camshaft (with all four No 1 cylinder camshaft 
lobes pointing towards the right-hand side) 
(see illustration). 

2 Firmly apply the handbrake then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Undo the retaining bolts/clips and remove 
the engine undershield (where fitted) (see 
illustration). 

4 Remove the camshaft cover and gasket, as 
described in Section 4. 

5 Pull out the blanking plug from the timing 
pin hole in the engine block above the starter 
motor (see illustration). Access is limited 
— with difficulty, we removed the plug using 
a length of welding rod. To Improve access, 
remove the catalytic converter/particulate 
filter as described in Chapter 4C. 

6 Using a socket and extension bar on one 
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3.5 Pull the blanking plug (arrowed) from 
the timing pin hole 


"1 
n 


of the crankshaft pulley centre bolts, turn the 
crankshaft clockwise whilst keeping an eye on 
the No 1 cylinder camshaft lobes. BMW tool 
No 11 6 480 or equivalent is available to rotate 
the crankshaft pulley bolts. The tool fits over 
all 4 bolts (see illustration). Note: Do not turn 
the engine anti-clockwise. 

7 Rotate the crankshaft clockwise until the 
No 1 cylinder camshaft lobes approach the 
point where all four lobes are pointing 
upwards. Have an assistant insert BMW Tool 
No 11 5 320 or equivalent into the timing pin 
hole, and press the pin gently against the 
flywheel. Continue to turn the crankshaft 
slowly until the pin is felt to engage in the 
indent in the flywheel and the crankshaft locks 
(see illustration). 

8 With the crankshaft in this position, all four 
camshaft lobes of No 1 cylinder should be 
pointing to the right-hand side. Check that the 
2 marks on the front of the exhaust camshaft 
sprocket align with the single mark on the 
front of the intake camshaft sprocket. Fit 
BMW tool No 11 8 760 or equivalent over the 
flats on the exhaust camshaft collar, adjacent 
to No 1 camshaft bearing cap. If the camshaft 
is timed correctly, the tool will contact both 
sides of the camshaft cover gasket face on 
the cylinder head (see illustrations). Note: To 
avoid confusion, bear in mind that the timing 


3.8a The marks on the sprocket faces must align 


3.6 The tools fits over the heads of the 
pulley bolts 


chain and sprockets are fitted at the rear of 


the engine. 


4 Camshaft cover - 


removal and refitting ES 
Removal 
1 Disconnect the battery negative lead (refer 
to Chapter 5A). 


2 With reference to Chapter 4B, remove 
the intake manifold, common rail and fuel 
injectors. 


P -= — 
4.3a On 4-cyinder engines, the cable 
holder on the right-hand side is retained by 
3 bolts (arrowed) . . . 


3.7 Insert the crankshaft timing pin and 
engage it with the indent in the flywheel 


3.8b Fit the setting tool over the flats on the exhaust camshaft 


collar 


3 Note their fitted positions and routing, 
then undo the bolts and move the wiring 
harness and cable holders to one side (see 
illustrations). Note that there are 3 bolts 
securing the cable holder on the right-hand 
side of the camshaft cover. Disconnect the 
wiring plugs as necessary, and place the 
wiring harness assembly over the left-hand 
side of the engine compartment. 

4 On 6-cylinder engines, undo the bolt, rotate 
the oil filler neck anti-clockwise to the stop, 
and remove it from the camshaft cover (see 
illustration). 

5 Release the clips and detach the engine 


4.3b ... whilst on 6-cylinder engines, it's 
retained by 4 bolts (arrowed) 
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4.6 Undo the bolts (arrowed) and remove 
the grommet housing 
breather hose from the camshaft cover, and 
the glow plug wiring harness from the retaining 
clips on the cover (see illustrations). 


6-cyilnder engines 

6 Undo the 3 bolts, press the bulkhead 
grommet housing down and pull it forwards to 
remove it (see illustration). 

7 Working in the reverse of the sequence 
shown in illustration 4.14, gradually unscrew 
the retaining bolts, and remove the camshaft 
cover. Discard the gaskets. 


4.5a Disconnect the breather pipe from 
the front of the camshaft cover (arrowed) 


4.8 Align the marks (arrowed) on the oil 

filler cap, flange and neck 

4-cylinder engines 

B Open the oil filler cap, rotate it until the 

marks align, and remove it. Release the clips 

on the underside and remove the oil filler cap 

flange rubber seal (see illustration). 

9 Working from the outside-in, evenly slacken 

and remove the bolts securing the camshaft 

cover to the cylinder head. 

10 Remove the cover and discard its gaskets. 


Refitting 
11 Ensure the mating surfaces are clean and 


4.14 Camshaft cover bolt tightening sequence - 
6-cylinder engines 


4.5b Release the glow plug harness clips 
(arrowed) 


4.11 Don't forget to renew the seals 
around the injector apertures 


dry then fit the new gaskets to the cover (see 
illustration). 

12 Refit the cover to the cylinder head, 
ensuring that the gaskets remain correctly 
seated. 


4-cylinder engines 
13 Insert the cover retaining bolts and tighten 
them all by hand. Once all bolts are in position, 


tighten them to the specified torque setting 
starting from the inside, working outwards. 


6-cylinder engines 

14 Insert the cover retaining bolts and 
tighten them all by hand. Once the bolts are in 
position, tighten them to the specified torque 
in sequence (see illustration). 


All engines 
15 The remainder of refitting is a reversal of 


removal. 


5 Crankshaft pulley/ 


vibration damper - 
removal and refitting N 
Removal 


1 Firmly apply the handbrake then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
2 Remove the cooling fan and shroud as 
described in Chapter 3. 

3 Remove the auxiliary drivebelt(s) as 
described in Chapter 1B. 

4 If further dismantling is to be carried out 
(beyond pulley removal), align the engine 
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assembly/valve timing settings as described 
in Section 3. 

5 Slacken the crankshaft pulley retaining 
bolts. To prevent crankshaft rotation (the 
pulley retaining bolts are extremely tight) 
remove the starter motor as described in 
Chapter 5A to expose the flywheel ring gear, 
and have an assistant insert a wide-blade 
screwdriver between the ring gear teeth and 
the transmission bellhousing whilst the pulley 
retaining bolts are slackened. If the engine is 
removed from the vehicle it will be necessary 
to lock the flywheel (see Section 13). 
Caution: Do not be tempted to use the 
crankshaft locking pin (see Section 3) 
to prevent rotation as the centre bolt is 
slackened. 

6 Unscrew the retaining bolts, and remove the 
pulley from the crankshaft (see illustration). 
Discard the bolts, new ones must be fitted. 


Refitting 


7 Fit the pulley to the crankshaft and screw in 
the new retaining bolts. 

8 Lock the crankshaft by the method used on 
removal, and tighten the pulley retaining bolts 
to the specified Stage 1 torque setting then 
angle-tighten the bolt(s) through the specified 
Stage 2 angle, using a socket and extension 
bar. It is recommended that an angle- 
measuring gauge is used during the final 
stages of the tightening, to ensure accuracy. 
If a gauge is not available, use paint to make 
alignment marks between the bolt heads 


A 71 


the rear 


6.7 The camshaft bearing caps are marked A for exhaust, and E 
for intake. No 1 is at the front of the engine, the timing chain is at 


and pulley prior to tightening; the rnarks can 
then be used to check that the bolt has been 
rotated through the correct angle. 

9 Refit the auxiliary drivebelt(s) as described 
in Chapter 1B. 

10 Refit the cooling fan and shroud as 
described in Chapter 3. 

11 Refit the roadwheel then lower the vehicle 
to the ground. 


6 Camshafts, rocker arms 
and hydraulic tappets 
removal, inspection and refitting 


VV 


Removal 


1 Remove the cylinder head cover as 
described in Section 4. 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Undo the fasteners and remove the engine 
undershield (where fitted) (see illustration 3.3). 
4 Set the engine to TDC on No 1 cylinder as 
described in Section 3. Insert the flywheel locking 
tool, but do not fit the camshaft locking tool. 

5 Undo and release the timing chain tensioner 
(see illustration). Discard the seal, a new one 
must be fitted. 

6 Undo and remove the bolts securing the 
sprocket to the camshaft. Pull the sprocket 
from the camshaft, and place the chain in the 
cylinder head (see illustrations). 


5.6 Crankshaft pulley retaining bolts 


7 Identify the camshaft bearing caps, to 
ensure they are refitted to their original 
positions. The exhaust camshaft is marked A, 
so mark the exhaust camshaft bearing caps 
as A1, A2, A3, etc, starting with the cap at 
the front of the engine. The intake camshaft 
is marked E, so repeat the procedure for the 
intake camshaft starting with E1 at the front 
of the engine (furthest from the timing chain) 
(see illustration). 

8 Evenly and progressively, slacken and 
remove the retaining bolts, and remove the 
camshaft bearing caps. 

9 Remove the camshafts from the cylinder 
head. 

10 Working from the outside towards the 
centre, undo the bolts and remove the cam- 
shaft carrier (see illustration). Recover the seals 
between the carrier and the cylinder head. 


... then remove the sprocket and lay 
the chain to one side 


6.10 Working from the outside-in, undo the camshaft carrier bolts 
(arrowed) 


6.15 Refit the hydraulic tappets and rocker 
arms to their original positions 


6.22a Rotate the exhaust camshaft using a 
10 mm Allen bit/key . . . 


11 Lift the rocker arms from the cylinder 
head, and lay them out in order on a clean 
surface, so that they can be fitted into their 
original positions — if they are to be re-used. 
Note that the rocker arms are clipped to the 
tappets — unless required, there is no need to 
separate the two - lift the rockers and tappets 
together. 

12 Obtain sixteen (4-cylinder engines) or 
24 (6-cylinder engines) small, clean plastic 
containers, and label them for identification. 
Alternatively, divide a larger container into 
compartments. Withdraw each hydraulic 
tappet in turn, and place it in its respective 
container, which should then be filled with 
clean engine oil. 

Caution: Do not interchange the tappets, 
and do not allow the tappets to lose oil, as 
they will take a long time to refill with oil on 
restarting the engine, which could result 
in incorrect valve clearances. Absolute 


6.24 The sprocket bolts holes should be 
almost in the centre of the slots 


6.17 Renew the seals between the 
camshaft carrier and the cylinder head 


DE ns agp oe A 
6.22b ...in the hexagonal section in the 


centre of the camshaft 


cleanliness is essential at all times when 
handling the tappets. 


Inspection 


13 Examine the camshaft bearing surfaces 
and cam lobes for signs of wear ridges 
and scoring. Renew the camshaft if any of 
these conditions are apparent. Examine the 
condition of the bearing surfaces both on 
the camshaft journals and in the cylinder 
head. If the head bearing surfaces are worn 
excessively, the cylinder head will need to be 
renewed. 

14 Examine the rocker bearing surfaces 
which contact the camshaft lobes for wear 
ridges and scoring. If the engine's valve 
clearances have sounded noisy, particularly 
if the noise persists after initial start-up from 
cold, then there is reason to suspect a faulty 
tappet. If any tappet is thought to be faulty or 
is visibly worn it should be renewed. 


6.26 Compress the tensioner piston to 
evacuate any oil 


Refitting 


15 Where removed, lubricate the tappets with 
clean engine oil and carefully insert each one 
into its original location in the cylinder head 
(see illustration). 

16 Refit the rocker arms to their original 
locations, ensuring that they are correctly 
orientated, and clipped onto the tappets (if 
removed). 

17 Ensure the mating surfaces of the 
camshaft carrier and cylinder head are clean, 
then refit the camshaft carrier using new 
seals. Tighten the bolts to the specified torque 
working from the centre to the outside (see 
illustration). 

18 Remove the crankshaft locking tool, and 
rotate the crankshaft 45° anti-clockwise to 
prevent any accidental piston-to-valve contact. 
Ensure the timing chain does not fall into the 
timing cover, or jam on the crankshaft sprocket. 
19 Engage the gear on the exhaust camshaft 
with the gear on the intake camshaft, so the 
2 dots on the front of the intake camshaft 
gear are each side of the dot on the exhaust 
camshaft gear, then lay the camshafts in place 
on the cylinder head so the dots are flush with 
the upper surface of the cylinder head (see 
illustration 3.8a). 

20 Lubricate the bearing surfaces of the 
camshaft with clean engine oil, then refit the 
bearing caps to their original positions. 

21 Insert the bearing cap bolts, then evenly 
and progressively tighten the retaining bolts 
to draw the bearing caps squarely down into 
contact with the cylinder head. Once the 
caps are in contact with the head, tighten the 
retaining bolts to the specified torque. 
Caution: If the bearing caps bolts are 
carelessly tightened, the caps might break. 
If the caps are broken then the complete 
cylinder head assembly must be renewed; 
the caps are matched to the head and are 
not available separately. 

22 With the camshafts in this position, it 
should be possible to fit BMW tool No 11 8 760 
(or equivalent) over the square section on the 
exhaust camshaft, as described in Section 3. If 
not, rotate the camshafts using a 10 mm Allen 
key in the hexagonal section in the centre of 
the exhaust camshaft (see illustrations). 

23 With the camshafts held in position, rotate 
the crankshaft 45° clockwise (back to TDC) 
so the flywheel locking tool can be reinserted. 
Ensure the timing chain doesn't fall inside the 
cover, or jam on the crankshaft sprocket. 

24 Engage the timing chain with the sprocket, 
and position the sprocket on the end of the 
intake camshaft so the bolt holes are in the 
centre of the slots (see illustration). 

25 Fit the sprocket retaining bolts into the 
holes and tighten them to 10 Nm (7 Ibf ft), then 
slacken them 90* each. 

26 The oil within the chain tensioner must 
be evacuated. Hold the tensioner on a 
hard, level surface and slowly compress to 
squeeze out the oil (see illustration). Repeat 
this procedure twice. With a new seal fitted, 


Sd 


refit the chain tensioner and tighten it to the 
specified torque. 

27 Make a final check to ensure the camshaft 
and flywheel locking tools are correctly fitted, 
then tighten the camshaft sprocket bolts to 
the specified torque. 

28 Remove the camshaft and flywheel 
locking tools, then rotate the crankshaft two 
complete revolutions clockwise, and check 
the camshaft and flywheel tools can still be 
installed. If they cannot, repeat the fitting 
procedure from paragraph 24 onwards. 

29 The remainder of refitting is a reversal of 
removal. 


7 Cylinder head - Ñ 
removal and refitting N 


EN 


Removal 


1 Remove the camshafts, rocker arms and 
tappets as described in Section 6. 

2 Drain the cooling system, as described in 
Chapter 1B. 

3 Remove the turbocharger as described in 
Chapter 4B. 

4 Remove the EGR cooler as described in 
Chapter 4C. 

5 Release the retaining clips, and disconnect 
the various coolant hoses from the cylinder 
head (see illustration). 

6 Undo the plug on the right-hand side of 
the cylinder block and drain the coolant (see 
illustration). Fit a new sealing washer and 
tighten the drain plug to the specified torque. 
7 Undo the 2 bolts at the rear of the cylinder 
head (see illustration). Where applicable, 
undo the 3 bolts and remove the wiring harness 
support bracket from the cylinder head and 
right-hand engine mounting bracket. 

8 Undo the 3 bolts at the rear, left-hand corner 
or the cylinder head (see illustration). 

9 Make a final check to ensure that all 
relevant hoses, pipes and wires, etc, have 
been disconnected. 

10 Working in the reverse of the tightening 
sequence (see illustration 7.27a or 7.27b), 
progressively slacken the cylinder head bolts 
by a third of a turn at a time until all bolts can 
be unscrewed by hand. Withdraw and discard 
the bolts, new ones must be fitted. 


7.7 Undo the 2 bolts at the rear of the 
cylinder head (arrowed) . . . 
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7.5 Prise out the clips (arrowed) and 
disconnect the various coolant hoses from 
the cylinder head 
11 Lift the cylinder head from the cylinder 
block. If necessary, tap the cylinder head 
gently with a soft-faced mallet to free it from 
the block, but do not lever at the mating faces. 
12 When the joint is broken, lift the cylinder 
head away then remove the gasket. Note the 
fitted positions of the two locating dowels, 
and remove them for safe-keeping if they 
are loose. Keep the gasket for identification 

purposes (see paragraph 18). 

Caution: Do not lay the head on its lower 
mating surface; support the head on 
wooden blocks, ensuring each block only 
contacts the head mating surface not the 
glow plugs. The glow plugs protrude out 
the bottom of the head and they will be 
damaged if the head is placed directly onto 
a bench. 

13 If the cylinder head is to be dismantled, 
refer to the relevant Sections of Part E of this 
Chapter. 


Preparation for refitting 


14 The mating faces of the cylinder head and 
block must be perfectly clean before refitting 
the head. Use a scraper to remove all traces 
of gasket and carbon, and also clean the 
tops of the pistons. Take particular care with 
the aluminium surfaces, as the soft metal is 
damaged easily. Also, make sure that debris 
is not allowed to enter the oil and water 
channels — this is particularly important for the 
oil circuit, as carbon could block the oil supply 
to the camshaft or crankshaft bearings. Using 
adhesive tape and paper, seal the water, oil 
and bolt holes in the cylinder block. To prevent 


ae * PE nq E | 
7.8 ... and the 3 at the rear, left-hand 
corner (arrowed) 


7.6 The cylinder block drain plug (arrowed) 
is located on the right-hand side of the 
block 


carbon entering the gap between the pistons 
and bores, smear a little grease in the gap. 
After cleaning the piston, rotate the crankshaft 
so that the piston moves down the bore, then 
wipe out the grease and carbon with a cloth 
rag. Clean the piston crowns in the same way. 
15 Check the block and head for nicks, 
deep scratches and other damage. If slight, 
they may be removed carefully with a file. 
More serious damage may be repaired by 
machining, but this is a specialist job. 

16 If warpage of the cylinder head gasket 
surface is suspected, use a straight-edge to 
check it for distortion. Refer to Part E of this 
Chapter if necessary. 

17 Ensure that the cylinder head bolt holes 
in the crankcase are clean and free of oil. 
Syringe or soak up any oil left in the bolt holes. ' 
This is most important in order that the correct 
bolt tightening torque can be applied and 
to prevent the possibility of the block being 
cracked by hydraulic pressure when the bolts 
are tightened. 

18 On these engines, the cylinder head 
to piston clearance is controlled by fitting 
different thickness head gaskets. The piston 
protrusion is represented by the number of 
holes in the gasket next to the timing chain 
area (see illustration). 


Holes in Largest piston 
gasket protrusion 

One hole Up to 0.92 mm 
Two holes 0.92 to 1.03 mm 
Three holes 1.03 to 1.18 mm 


Select the new gasket which has the same 
thickness/number of holes as the original, unless 


7.18 Cylinder head gasket identification 
holes (arrowed - see text) 


7.20 Measure the piston protrusion using 
a DTI gauge 
new piston and connecting rod assemblies have 
been fitted. In that case, the correct thickness 
of gasket required is selected by measuring the 
piston protrusions as follows. 


CVO — (9) © — (9) © — (9 
Bie 


7.23 Ensure the locating dowels are in 
place (arrowed) 
19 Remove the locking pin from the flywheel and 
mount a dial test indicator securely on the block 
so that its pointer can be easily pivoted between 
the piston crown and block mating surface. 


"o 


7.24 Apply sealant where the cylinder 
block meets the timing chain cover 
(arrowed) 

20 Ensurethe pistonis at exactly TDC then zero 
the dial test indicator on the gasket surface of 
the cylinder block. Carefully move the indicator 
over No 1 piston, taking measurements in 
line with the gudgeon pin axis, measure the 
protrusion on both the left-hand and right-hand 
side of the piston (see illustration). Note: 
When turning the crankshaft, ensure that the 

timing chain does not jam in the timing cover. 
21 Rotate the crankshaft to bring the 
remaining pistons to TDC in turn. Ensure 
the crankshaft is accurately positioned then 
measure the protrusions of remaining pistons, 
taking two measurements for each piston. 
Once all the pistons have been measured, 
rotate the crankshaft to bring No 1 piston back 
to TDC. Then rotate it 45* anti-clockwise. 

22 Use the table in paragraph 18 to select 
the appropriate gasket. 


Refitting 


23 Wipe clean the mating faces of the head 
and block and ensure that the two locating 
dowels are in position on the cylinder block/ 
crankcase surface (see illustration). 

24 Apply a little sealant (Drei Bond 1209) to 
the area where the timing chain cover meets 
the cylinder block (see illustration), then fit 


7.27b Cylinder head bolt tightening sequence - 6-cylinder engines 


uu. o m ens 
7.29 Tighten the cylinder head bolts using 
an angle-gauge 
the new gasket to the cylinder block, ensuring 
that it fits correctly over the locating dowels. 
25 Carefully refit the cylinder head, locating it 
on the dowels. Make sure the timing chain can 
be pulled up through the cylinder head tunnel. 
26 The new cylinder head bolts are supplied 
pre-coated — do not wash the coating off, or 
apply grease/oil to them. Carefully enter the 
main bolts (1 to 10 on 4-cylinder engines, or 1 
to 14 on 6-cylinder engines) into the holes and 
screw them in, by hand only, until finger-tight. 
Caution: Do not drop the bolts into their 
holes. 
27 Working progressively and in sequence, 
first tighten all the cylinder head bolts to the 
Stage 1 torque setting (see illustrations). 
28 Slacken all the bolts half a turn (180°), then 
tighten them in sequence to the Stage 3 setting. 
29 Again, in sequence, angle-tighten them 
to Stage 4, and then Stage 5, using an angle- 
measuring gauge (see illustration). 


zi d 


8.9 Upper pollen filter housing retaining 
bolts (arrowed) 


8.12a Rotate the temperature sensor and 
pull it from the bracket. On the passenger's 
side, disconnect the bonnet switch 
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30 Refit and tighten the bolts at the rear/ 
corner securing the cylinder head to the 
timing cover, to the specified torque (see 
illustrations 7.7 and 7.8). 
31 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Renew all gaskets/seals disturbed during 
the removal procedure. 
b) Tighten all fasteners to their specified 
torque where given. 
c) Refill the cooling system as described in 
Chapter 1B. 


8 Sump- 
removal and refitting 


AED 


Removal 


1 Drain the engine oil and remove the oil filter 
as described in Chapter 1B. Refit the sump 
plug with a new washer and tighten the plug 
to the specified torque. 

2 Remove the acoustic cover from the top of 
the engine (see illustration). 

3 Remove the cooling fan and shroud as 
described in Chapter 3. 

4 On 4-cylinder models, it may just be possible 
to remove the sump without lowering the front 
subframe. However, we recommend the front 
subframe is lowered a little as follows: 

5 Jack up the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). Remove the retaining 
bolts and fasteners and remove the engine 
undershield. 


8.10 Release the clips (arrowed) an 
remove the plastic cover each side 


8.12b Undo the bolt, release the clip 
(arrowed) . . . 


8.2 Pull up the front edge, and slide the 
acoustic cover forwards 


6 Remove the exhaust system as described 
in Chapter 4B. 

7 Remove the bonnet as described in Chap- 
ter 11. 

8 Remove the wiper arms as described in 
Chapter 12. 

9 Undo the bolts and remove the upper section 
of the pollen filter housing (see illustration). 

10 Release the clips and remove the left- 
and right-hand plastic covers from the 
behind the suspension turrets each side (see 
illustration). 

11 Release the clips and detach the cable 
guide from the front edge of the lower pollen 
filter housing (see illustration). 

12 Undo the bolts, release the clips and slide 
the pollen filter lower housing forwards and 
upwards (see illustrations). 

13 Disconnect the hose, disconnect the 
wiring plugs, then remove the windscreen 
scuttle panel cover. 


8.11 Release the clips (arrowed) and slide 
the cable guide forwards 


... and pull the lower pollen filter 
housing forwards 


8.12c 


8.16 ... and the bolt at the end of each 
brace (arrowed) 


and one without a central slot, which is prised 
from place (see illustrations). Note, if the cap 
or seal are damaged, they must be renewed. 
Failure to do so may result in water ingress. 

15 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illustration). 


8.15 Undo the bolt in the centre of the 
scuttle trim panel . . . 


Models with suspension turret braces 


14 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: One with a central slot, 
removed by rotating it 45° anti-clockwise, 


8.20 Remove the underbody panelling 
(arrowed) each side 


8.22 Steering column universal joint 
pinch-bolt (arrowed) 


8.21b ... and the 2 in the centre of the 
reinforcement brace 


Discard the bolt - a new one must be fitted. 
16 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 

All models 


17 Undo the 3 bolts and remove the 
grommet housing from the bulkhead (see 
illustration 4.6). 

18 The engine must be supported in position 
using an engine hoist or engine crossbeam. 
Attach the hoist/crossbeam to the engine 
lifting eyes at the front and rear of the engine. 
Take the weight of the engine. 

19 Undo the nut each side securing the engine 
mounting support brackets to the mountings, 
then raise the engine approximately 10 mm. 
20 Undo the fasteners, and remove the 
underbody panelling each side in the area of 
the reinforcement brace under the subframe 
(see illustration). 

21 Undo the nuts/bolts and remove the 
reinforcement brace each side under the front 
subframe (see illustration). Discard the nuts/ 
bolts - new ones must be fitted. 

22 Remove the steering column lower 
universal joint pinch-bolt and lift the column 
shaft upwards from the steering rack pinion 
(see illustration). Discard the pinch-bolt — a 
new one must be used. 

Caution: Ensure the steering wheel/ 
column is not rotated with the universal 
joint disconnected from the steering rack 
pinion. Damage to the column could result. 
23 Disconnect the wiring plugs from the ride 
height sensors (where fitted), then disconnect 
the vacuum hoses from the engine mountings 
(where applicable). 

24 On models with electric power steering, 
cut the cable tie securing the wiring harness 
to the subframe. 

25 Support the front subframe using a 
workshop jack and lengths of wood, etc, then 
undo the 3 bolts each side and carefully lower 
the subframe a maximum of 10 cm (see illus- 
trations). Pay attention to the power steering 
hoses/pipes as the subframe is being lowered 
— so not allow them to be bent or stretched. 
Note that the subframe bolts at the front are 
90 mm long, the middle boits are 145 mm 


' wai ` 
8.25a The front subframe is secured by 
2 bolts (arrowed) each side .. . 
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8.35 Apply sealant to the area where the 
cylinder block meets the timing chain 
cover (arrowed) 
long, and the rearmost bolts are 53 mm long. 
When refitting, tighten down the front bolts 

first. 


26 Remove the starter motor as described in 
Chapter 5A. 

27 Undo the bolt securing the oil level 
dipstick guide tube and pull the tube from the 
sump (see illustration). Renew the guide tube 
O-ring seal. 

28 Disconnect the wiring plug from the engine 
oil level sensor. 

29 Slacken and remove the bolts securing 
the transmission casing to the sump. 

30 Progressively slacken and remove the 
bolts securing the sump to the base of the 
cylinder block. 

31 Break the sump joint by striking the 
sump with the palm of the hand, then lower 
the sump away from the engine. Remove the 
gasket and discard it, a new one should be 
used on refitting. 

32 While the sump is removed, take the 
opportunity to check the oil pump intake pipe 
for signs of clogging or splitting. If necessary, 
unbolt the intake pipe, and remove it from the 
engine along with its gasket (see illustration). 
The strainer can then be cleaned easily in 
solvent. Inspect the strainer mesh for signs of 
clogging or splitting and renew if necessary. If 
the intake pipe bolts are damaged they must 
be renewed. 


Refitting 


33 Clean all traces of gasket from the mating 
surfaces of the cylinder block and sump, then 
use a clean rag to wipe out the sump and the 
engine interior. 


8.27 The oil level dipstick guide tube is 
bolted to the oil filter housing 


8.36 Fit the new gasket to the sump 


34 Where necessary, fit a new seal to the oil 
pump intake pipe then carefully refit the pipe. 
Refit the retaining bolts, and tighten them to 
the specified torque setting. 
35 Apply a bead of suitable sealant (Drei 
Bond 1209 is available from your BMW dealer) 
to the area where the cylinder block meets the 
timing cover (see illustration). 
36 Fit the gasket to the sump then offer up 
the sump to the cylinder block/crankcase (see 
illustration). Refit the sump retaining bolts, 
and tighten the bolts finger-tight only. 
37 Fit the bolts securing the sump to the 
gearbox. In order to align the rear sump flange 
with the gearbox, lightly tighten the bolts, then 
slacken them. If the sump is being refitted to 
the engine with the gearbox removed, use a 
straight-edge to ensure that the sump casting 
is flush with the end of the cylinder block (see 
illustration). 
38 Tighten the sump-to-engine block bolts, 
and then the sump-to-transmission bolts to 
the specified torque. 
39 Refit the oil dipstick tube, with a new 
O-ring, and tighten the bolts securely. 
40 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Renew all gaskets/seals where disturbed. 
b) Tighten all fasteners to their specified 
torque where given. 
c) Renew the engine oil and filter as 
described in Chapter 1B. 
d) If necessary, have the front wheel 
alignment checked by a BMW dealer or 
suitably-equipped specialist. 


8.37 Use a straight-edge to ensure the 
sump is flush with the cylinder block 


VY 


4-cylinder engines 


Note: BMW insist that a removed oil pump 
must not be refitted: it must be renewed. The 
drive gear of the new pump is coated with 
paint to ensure correct backlash adjustment. 


Removal 


1 Remove the sump and oil pump intake pipe 
as described in Section 8. 

2 Undo the 3 bolts down the centre line of the 
pump, then remove the spacers by rotating 
them anti-clockwise (see illustration). Discard 
the bolts - new ones must be fitted. 

3 Undo the 8 pump retaining bolts. 


a Say 
mL 


4] 


— 


9.2 Rotate the spacers (arrowed) anti- 
clockwise and remove them 


à 
i 4 
11.3 Disconnect the air temperature 
sensor (arrowed) from the intake pipe 
4 Lift up the front edge of the pump assembly, 
and manoeuvre the drive sprocket out the 
from the chain. 


Inspection 

5 At the time of writing, no new parts are 
available for the oil/vacuum pump. If defective, 
the complete assembly must be renewed. 
Consult a BMW dealer or parts specialist. 


Refitting 


6 Ensure the mating surfaces of the pump 
and cylinder block are clean and dry. Ensure 
all mounting holes are clean and free from oil. 
7 Engage the pump drive sprocket with the 
chain and with the pump in place, insert the 8 
retaining bolts. 

8 Refit the 3 spacers to the pump by rotating 
them clockwise, then refit the 3 pump centre 
line bolts (see illustration 9.2). 

9 Tighten the pump retaining bolts to their 
specified torque. 

10 Refit the sump as described in Section 8. 


6-cylinder engines 
Removal 


11 Remove the sump as described in Sec- 
tion 8. 

12 Undo the four retaining bolts and lift the 
front edge of the pump. Feed the drive sprocket 
out from the chain, and remove the oil pump. 
13 If required, the drive sprocket can be 
removed from the shaft. Undo the retaining 
bolt which has a left-hand thread and pull 
the sprocket from the shaft. 

14 If required, undo the 2 bolts and remove 
the oil pump intake pipe/strainer. Renew the 
O-ring seal. 


cu 


11.4 The glow plug control unit (arrowed) 
is located behind the oil filter housing 


Inspection 

15 At the time of writing, no new parts are 
available for the oil pump. If defective, the 
complete assembly must be renewed. Consult 
a BMW dealer or parts specialist. 

Refitting 

16 Where applicable, refit the oil intake pipe 
and drive sprocket. Tighten the bolts to the 
specified torque. 

17 Engage the drive sprocket with the chain, 
and position the pump over the locating 
dowels. Insert the pump retaining bolts and 
tighten them to the specified torque. 

18 Refit the sump as described in Section 8. 


10 Balance shaft assembly - 
general information N 
x 


Only the 4-cylinder N47 engine is fitted 
with balance shafts. These shafts are fitted 
into the cylinder block each side of the 
crankshaft, and are gear-driven from the 
crankshaft. In order to remove the balance 
shafts, the crankshaft must first be removed. 
Refer to Chapter 2E. 


11 Oil cooler - ES 
removal and refitting Ñ 
N 

Removal 


1 Drain the engine coolant, engine oil, and 
remove the oil filter as described in Chapter 1B. 


2 Remove the front section of the acoustic 
cover from the top of the engine. 

3 Disconnect the intake air temperature 
sensor wiring plug, then release the clamp at 
each end and disconnect the air intake duct 
from the throttle body/intake manifold (see 
illustration). Check the condition of the seals 
at each end of the air duct. If the seals or duct 
sealing lips are in any way damaged/worn, 
renew them. 

4 Disconnect the wiring plug from the glow 
plug control unit (see illustration). 

5 Release the cable tie securing the wiring 
harness, then undo the bolt and pull the 
engine oil level dipstick guide tube from 
position (see illustration 8.27). Renew the 
guide tube O-ring seal. 

6 Disconnect the oil pressure switch wiring 
plug. 

7 Undo the bolts and remove the oil filter 
housing (see illustration). Discard the sealing 
gasket. 


4-cylinder engines 


8 Undo the bolts and detach the oil cooler 
from the oil filter housing. Renew the seals 
(see illustrations). 


6-cylinder engines 


9 Release the clips and pull the oil cooler from 
the filter housing. Renew the seals. 


Refitting 


10 Ensure the mating surfaces of the oil 
cooler and oil filter housing are clean and dry, 
and with a new gasket, fit the cooler to the 
housing. Tighten the bolts securely or clip the 
cooler into the housing as applicable. 

11 The remainder of refitting is a reversal of 


removal. 


12 Crankshaft oil seals - 
renewal 
N 


Front end oil seal 


1 Remove the crankshaft pulley/vibration 
damper as described in Section 5. 

2 Lever out the seal using a flat-bladed 
screwdriver (or similar). 

Caution: Great care must be taken to avoid 
damage to the crankshaft. 


11.7 Oil filter housing bolts (arrowed) 


11.8a Undo the bolts (arrowed) . . . 


11.8b ... and pull the cooler from the 
housing 


Sd 


3 Clean the seal housing and polish off any 
burrs or raised edges which may have caused 
the seal to fail in the first place. 

4 Do not lubricate the new seal with engine 
oil or lubricant — the seal must be installed 
dry. BMW specify a special tool (No 11 8 501) 
to guide the seal over the crankshaft 
shoulders. However, with care, it is possible 
to fit the seal without the tool. Ensure the lips 
of the seal are around the outer edge of the 
crankshaft. Press the seal squarely into 
position until it is flush with the housing. If 
necessary, a suitable tubular drift, such as a 
socket, which bears only on the hard outer 
edge of the seal can be used to tap the seal 
into position. Take great care not to damage 
the seal lips during fitting and ensure that the 
seal lips face inwards. 

5 Refit the crankshaft pulley as described in 
Section 5, 


Flywheel/driveplate end oil seal 


6 Remove the flywheel or driveplate as 
described in Section 13, then remove the end 
cap (see illustration). Avoid touching the 
outer edge of the end cap with fingers, as the 
crankshaft position sensor wheel is embedded 
in the rubber. 

7 Lever out the seal using a flat-bladed 
screwdriver (or similar) (see illustration). 
Caution: Great care must be taken to avoid 
damage to the crankshaft. 

8 Do not lubricate the new seal with engine 
oil or lubricant - the seal must be installed dry. 
BMW specify a special tool (No 11 8 815) to 
guide the seal over the crankshaft shoulders. 
However, with care, it is possible to fit the seal 
without the tool (see illustration). 

9 Press the seal squarely into position until it 
is flush with the housing. If possible, a suitable 
tubular drift, such as a socket, which bears 
only on the hard outer edge of the seal can be 
used to tap the seal into position. Take great 
care not to damage the seal lips during fitting 
and ensure that the seal lips face inwards (see 
illustration). If available, BMW specify tools 
No 118118811,118812,118813and 118814 
to draw the seal into position in the timing chain 
cover. Although desirable, the use of these tools 
is not essential. 

10 Refitthe end cap, followed by the flywheel/ 
driveplate as described in Section 13. 


13.2 Lock the flywheel using a similar tool 
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12.6 Remove the end cap from the 
crankshaft 


12.8 Guide the seal lips over the 
crankshaft shoulders . . . 


13 Flywheel/driveplate - 
removal, inspection 
and refitting 


Flywheel 


Note: New flywheel retaining bolts must be 
used on refitting. 


Removal 


1 Remove the clutch assembly as described 
in Chapter 6. 

2 Prevent the flywheel from turning by locking 
the ring gear teeth with a similar arrangement 
to that shown (see illustration). Alternatively, 
bolt a strap between the flywheel and the 
cylinder block/crankcase. 

3 Slacken and remove the retaining bolts 
and remove the flywheel, noting its locating 
dowel (see illustration). Do not drop it, as it 


13.3a Note the locating dowel 
(arrowed) .. . 


b ` 
12.7 Lever out the seal using a hooked 
tool or screwdriver 


L T 
. .. then press it into place until it's 
flush with the housing 


is very heavy. Discard the bolts, they must be 
renewed whenever they are disturbed. 


Inspection 


4 If the flywheel-to-clutch mating surface 
is deeply scored, cracked or otherwise 
damaged, then the flywheel must be renewed, 
unless it is possible to have it surface ground. 
Seek the advice of a BMW dealer or engine 
reconditioning specialist. 

5 If the ring gear is badly worn or has missing 
teeth, then it must be renewed. This job is best 
left to a BMW dealer or engine reconditioning 
specialist. 

6 These vehicles are fitted with dual mass 
flywheels. Whilst BMW do not publish any 
checking procedures, rotate the inner mass 
by hand anti-clockwise, mark its position in 
relation to the outer mass, then rotate it by 
hand clockwise and measure the travel. As 
a general rule, if the movement is more than 
30 mm or less than 15 mm, consult a BMW 


13.3b ... which corresponds with the hole 
(arrowed) in the flywheel 


13.8a Clean out the crankshaft flywheel 
boit threads using an old bolt with a saw 
cut across it 
dealer or transmission specialist as to whether 
a new unit is needed. 


Refitting 


7 Clean the mating surfaces of the flywheel 
and crankshaft and remove all traces of locking 
compound from the crankshaft threaded holes. 
8 Fit the flywheel to the crankshaft, engaging 
it with the crankshaft locating dowel, and fit 
the new retaining bolts (see illustrations). 
Note: /f the new bolts are not supplied 
pre-coated with locking compound, apply a 
few drops prior to fitting the bolts. 

9 Lock the flywheel using the method 
employed on dismantling then, working in a 
diagonal sequence, tighten all the retaining 
bolts to the specified torque setting. 

10 Refit the clutch assembly as described in 
Chapter 6. 


Driveplate 


Note: New driveplate retaining bolts must be 
used on refitting. 


Removal 


11 Remove the automatic transmission as 
described in Chapter 7B. 

12 Prevent the driveplate from turning by 
locking the ring gear teeth with a similar arrange- 
ment to that shown (see illustration 13.2). 
Alternatively, bolt a strap between the driveplate 
and the cylinder block/crankcase. 

13 Slacken and remove the retaining bolts 
and remove the driveplate, noting its locating 
dowel. Discard the bolts, they must be 
renewed whenever they are disturbed. 


I Io NES 
14.7 An earth strap is bolted to the 
left-hand engine mounting bracket 
(arrowed) 


13.8b The new bolts should be pre-coated 
with thread-locking compound 


Inspection 

14 If the ring gear is badly worn or has 
missing teeth, then it must be renewed. This 
job is best left to a BMW dealer or engine 
reconditioning specialist. 


Refitting 


15 Clean the mating surfaces of the driveplate 
and crankshaft and remove all traces of locking 
compound from the crankshaft threaded holes. 
16 Fitthe driveplate to the crankshaft, engaging 
it with the crankshaft locating dowel, and fit the 
new retaining bolts. Note: /f the new bolts are 
not supplied pre-coated with locking compound, 
apply a few drops prior to fitting the bolts. 

17 Lock the driveplate using the method 
employed on dismantling then, working in a 
diagonal sequence, tighten all the retaining 
bolts to the specified torque setting. 

18 Refit the automatic transmission as 
described in Chapter 7B. 


14 Engine mountings - 
inspection and renewal N 


Inspection 


1 Two engine mountings are used, one on 
either side of the engine. 

2 If improved access is required, raise the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Undo the fasteners and remove the engine 
undershield. 

3 Check the mounting rubber to see if it is 
cracked, hardened or separated from the 
metal at any point. Renew the mounting if any 
such damage or deterioration is evident. 

4 Check that all the mounting fasteners are 
securely tightened. 

5 Using a large screwdriver or a crowbar, 
check for wear in the mounting by carefully 
levering against it to check for free play. 
Where this is not possible, enlist the aid of 
an assistant to move the engine/transmission 
back-and-forth, or from side-to-side, while you 
observe the mounting. While some free play is 
to be expected, even from new components, 
excessive wear should be obvious. If 
excessive free play is found, check first that 


the fasteners are correctly secured, then 
renew any worn components as required. 


Renewal 


6 Support the engine, either using a hoist 
and lifting tackle connected to the engine 
lifting brackets (refer to Engine — removal 
and refitting in Part E of this Chapter), or by 
positioning a jack and interposed block of 
wood under the sump. Ensure that the engine 
is adequately supported before proceeding. 

7 Unscrew the nuts securing the left- and 
right-hand engine mounting brackets to the 
mounting rubbers, then unbolt the mounting 
brackets from the cylinder block, and remove 
the mountings. Disconnect any engine earth 
straps from the mountings (where fitted) (see 
illustration). 

8 Unscrew the nuts securing the mountings to 
the subframe, then withdraw the mountings. 
Disconnect the vacuum hoses from the 
mountings as they are withdrawn (where 
applicable) 

9 Refitting is a reversal of removal. Tighten 
all fasteners to their specified torque where 
given. 


15 Flywheel pilot bearing - 
inspection, removal 
and refitting 


HET 


Inspection 


1 The pilot bearing is fitted into the centre of 
the dual mass flywheel, and provides support 
for the free end of the gearbox input shaft on 
manual transmission vehicles. It can only be 
examined once the clutch (Chapter 6) has been 
removed. Using a finger, rotate the inner race 
of the bearing and check for any roughness, 
binding or looseness in the bearing. If any of 
these conditions are evident, the bearing must 
be renewed. 


Removal 


2 Remove the flywheel as described in 
Section 13. 

3 The bearing must be pressed out using a 
hydraulic press, with a drift that bears only on 
the inner bearing race. The bearing is pressed 
from the engine side of the flywheel and out 
of the clutch side (see illustration). Note that 


15.3 Drive the flywheel pilot bearing out 
from the engine side 


NS y 


15.4a Position the bearing . . . 


the act of pressing the bearing out will render 
it unusable - it must be renewed. 


Refitting 


4 Using a suitable tubular spacer that bears 
only on the hard outer edge of the bearing, 
press the new bearing into the flywheel until it 
contacts the shoulder (see illustrations). 

5 Refit the flywheel as described in Section. 


16 Timing chains and - 
RM T 


On these engines, the timing chains are 
fitted at the rear of the engine. In order to 
remove the timing chains or the timing cover, 
it is necessary to first remove the engine. 
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15.4b ...then fit it using a tubular spacer 
or socket 


Consequently, renewal of the timing chain and 
covers is described in Chapter 2E. 


17 Oil pressure and 
level switches - 
removal and refitting 


Oil pressure switch 


1 The oil pressure switch is fitted into the base 
of the oil filter housing. Remove the oil filter 
element as described in Chapter 1B. This allows 
the oil to drain from the housing, preventing 
excessive oil leakage as the switch is removed. 
2 Disconnect the wiring plug, and unscrew 
the switch (see illustration). Be prepared for 
oil spillage. 

3 Refitting is a reversal of removal, using a 


17.2 Oil pressure switch (arrowed) 


new sealing washer, and tightening the switch 
to the specified torque. Top-up the engine oil. 


Oil level switch 


4 Drain the engine oil as described in Chap- 
ter 1B. 

5 Undo the fasteners and remove the engine 
undershield (see illustration 3.3). 

6 Disconnect the wiring plug, undo the three 
retaining nuts and remove the switch from the 
base of the sump. 

7 Ensure that the sump mating surface is 
clean. 

8 Complete with a new seal, install the 
switch, apply a little thread-locking compound 
and tighten the retaining nuts to the specified 
torque. 

9 Refit the engine undershield, and replenish 
the engine oil as described in Chapter 1B. 
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Chapter 2 Part E 
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Degrees of difficulty 


Easy, suitable for EN 
novice with little  & 


experience x 


Fairly easy, suitable 
for beginner with 
some experience 


Specifications 


Engine codes 
Petrol engines: 
4-cylinder: 
Boo 08 3. DAP Se OIE RPP SN oe LAT s ede 
FIDE a oris aceto Sconto cmt are E ES eS 
6-cylinder: 
2.5 litre 
3.0 litre 
Diesel engines: 
A DUREE ee amr tih eS AIO Kec m SN CERN LORS 
Pacil.ls OD RIEI OIN UNE Y SOLET EIGNET XU era 


Cylinder head 
Maximum gasket face distortion 
New cylinder head height: 
Petrol engines: 
oi ak, CL ier thm terrier ramon 1c) CS rest rat 
uet Lalo c nc ob 63:05:54 0 ik: TTC CERRO DE 


Minimum cylinder head height after machining: 
Petrol engines: 
MMM TN ENESTERTQEZIIDEIOIT COUTE DON OO LEYS 
Ox i A E N AT E RS ENSDESIE ES EATER SCC Miata 


Difficult, suitable 
for experienced DIY 
mechanic 


Very difficult, 
suitable for expert 


N 
DIY or professional X 


ES 
EN 
N 


M47T2 and N47 
M57T2 and N57 


0.050 mm 

143.30 mm 
112.00 mm 

Not available 
130.70 + 0.05 mm 


Not available 


143.00 x 0.07 mm 
111.70 mm 
Not available 


2Ee2 General engine overhaul procedures 


Valves 
Valve head diameter: 
4-cylinder petrol engines: 
N46: 
Qd 0 c VRA RT FOCUS EAPSESUTTSIEE T NOOE T YI TIE 32.00 mm 
C VINETNRTRE TN Uoc ouod CT ER vate 29.00 mm 
OCA TOR SAISTEVIOETCEROT CEDE Sav wierd C OOCCRV SOT SOC CTSCE CR CS IS ID Not available 
6-cylinder petrol engines: 
2.5 litre: 
olg e A EPEE EET ous IHADTNEET ENDO 32.20 mm 
Un EERENSTEDOETER OQ S 030105 0 TM LM 27.00 mm 
3.0 litre: 
QUL0D EESBVORESRPUTETTTIRERUDIV Vt TESSPUSU SEP ee 9a: MN Ix ens 34.20 mm 
VALL RE AT EPEE E E ooo c NE URTEIL 29.00 mm 
4-cylinder diesel engines .. 21.6... cece cece rete een eee eees Not available 
6-cylinder diesel engines: 
M57T2: 
IM ooo: ereinen: nro Cin ASPETTO NAR Teste tie E 25.90 mm 
E PAA REESE CET TRITT OI OM LEER RD. 25.90 mm 
NOT nA UMANE PRENSA ceo RAN SR Ee A S Not available 
Cylinder block 
Oylinder bore diameter: 
Petrol engines: 
TONER reo 13/0 hua; 61672 STU SCR SEES N ANASA 673 9 E 84.00 mm (nominal) 
6-cylinder: 
PE dicing oe G's ok idee DO SRR OTE a DIN ECCE CE TET Y 82.00 mm (nominal) 
SIAR Sota) IERI IDEE TIED RU RICO NETT 85.00 mm (nominal) 
COE CIO a ooo eins, ap SOCII SSOORTIASSIYOTEEREN Y CREYEI Y. 84.00 mm (nominal) 
Maximum cylinder bore ovality. .......... eee n I 0.005 mm 
Maximum cylinder bore taper... . 0... 6.66 cece Re 0.010 mm 
Crankshaft 
BEACON EE POON usi aic A P SCR NRCTRTR CA CAO RUR ORA ERES ALAC 0.060 to 0.250 mm 


Piston rings 


End gaps: 
4-cylinder petrol engines: 
N46: 
TORE CORTON TUNE: eurer I3 AA 9:816 Sc 0c nr nnm nn 0.10 to 0.30 mm 
Second compression ring. ...... see n 0.20 to 0.40 mm 
ey eT: NR ee meos or C0 OX ee i OUR mon m non RR 0.40 to 1.40 mm 
N46T: 
lop compression ring...«. venere 4 0 peace Re hr msnm mmhRH 0.15 to 0.30 mm 
Second compression ring... creer rr rtr 0.20 to 0.40 mm 
CO Au EUR TESTI XT YR TET TETTE Not applicable 
6-cylinder petrol engines: 
2.5 litre: 
TOR COMMMOGBION NG sees eos eot Ioh nie wale RE 0.18 to 0.33 mm 
SFO ICE COIBIBSSIOD LUND EER T E ATA ANI 0.30 to 0.50 mm 
OEO ngu seo cae E a E ana aT Not applicable 
3.0 litre: 
TOO OONN G so o m E 9 RSS 9 ERR mnm 0.15 to 0.30 mm 
SION IG OUDIOBSIOn FIng. «sonar ERR 0.30 to 0.50 mm 
CORTON ng. «vases voe e P RSIE 3/0 VIO S I Y r9 o ave Not applicable 
Diesel engines: 
M47T2 and M57T2: 
ASCONSu SAI ENTERO A T E E ETE 0.20 to 0.35 mm 
Second compression ring. ........ eene 0.30 to 0.45 mm 
CUI A APO tet nERET EA Ee ETSI Not applicable 
DURE MUNGO E YER EEEEC CZ D IERI ENCUENNI TOIT ET TERR TT RESET Not available 
Torque wrench settings 


Refer to Chapter 2A, 2B, 2C or 2D Specifications, as applicable 


Included in this Part of Chapter 2 are details 
of removing the engine/transmission from the 
car and general overhaul procedures for the 
cylinder head, cylinder block/crankcase and 
all other engine internal components. 

The information given ranges from advice 
concerning preparation for an overhaul and 
the purchase of parts, to detailed step-by-step 
procedures covering removal, inspection, 
renovation and refitting of engine internal 
components. 

After Section 5, all instructions are based 
on the assumption that the engine has 
been removed from the car. For information 
concerning in-car engine repair, as well as 
the removal and refitting of those external 
components necessary for full overhaul, 
refer to Part A, B, C or D of this Chapter, 
as applicable and to Section 5. Ignore any 
preliminary dismantling operations described 
in Parts A. B, C or D that are no longer relevant 
once the engine has been removed from the 
car. 

Apart from torque wrench settings, which 
are given at the beginning of Parts A, B, C or 
D, all specifications relating to engine overhaul 
are at the beginning of this Part of Chapter 2. 


1 It is not always easy to determine when, or 
if, an engine should be completely overhauled, 
as a number of factors must be considered. 

2 High mileage is not necessarily an indication 
that an overhaul is needed, while low mileage 
does not preclude the need for an overhaul. 
Frequency of servicing is probably the most 
important consideration. An engine which has 
had regular and frequent oil and filter changes, 
as well as other required maintenance, should 
give many thousands of miles of reliable 
service. Conversely, a neglected engine may 
require an overhaul very early in its life. 

3 Excessive oil consumption is an indication 
that piston rings, valve seals and/or valve 
guides are in need of attention. Make sure that 
oil leaks are not responsible before deciding 
that the rings and/or guides are worn. Perform 
a compression test, as described in Part A, 
B, C or D of this Chapter (as applicable), to 
determine the likely cause of the problem. 

4 Check the oil pressure with a gauge fitted in 
place of the oil pressure switch, and compare 
it with that specified. If it is extremely low, 
the main and big-end bearings, and/or the oil 
pump, are probably worn out. 

5 Loss of power, rough running, knocking or 
metallic engine noises, excessive valve gear 
noise, and high fuel consumption may also 
point to the need for an overhaul, especially 
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if they are all present at the same time. If 
a complete service does not remedy the 
situation, major mechanical work is the only 
solution. 

6 A full engine overhaul involves restoring 
all internal parts to the specification of a 
new engine. During a complete overhaul, the 
pistons and the piston rings are renewed, and 
the cylinder bores are reconditioned. New 
main and big-end bearings are generally fitted; 
if necessary, the crankshaft may be reground, 
to compensate for wear in the journals. The 
valves are also serviced as well, since they 
are usually in less-than-perfect condition at 
this point. Always pay careful attention to the 
condition of the oil pump when overhauling the 
engine, and renew it if there is any doubt as to 
its serviceability. The end result should be an 
as-new engine that will give many trouble-free 
miles. 

7 Critical cooling system components such as 
the hoses, thermostat and water pump should 
be renewed when an engine is overhauled. 
The radiator should be checked carefully, to 
ensure that it is not clogged or leaking. Also, it 
is a good idea to renew the oil pump whenever 
the engine is overhauled. 

8 Before beginning the engine overhaul, read 
through the entire procedure, to familiarise 
yourself with the scope and requirements of 
the job. Overhauling an engine is not difficult 
if you carefully follow all of the instructions, 
have the necessary tools and equipment, and 
pay close attention to all specifications. It can, 
however, be time-consuming. Plan on the 
car being off the road for a minimum of two 
weeks, especially if parts must be taken to an 
engineering works for repair or reconditioning. 
Check on the availability of parts and make 
sure that any necessary special tools and 
equipment are obtained in advance. Most work 
can be done with typical hand tools, although 
a number of precision measuring tools are 
required for inspecting parts to determine if 
they must be renewed. Often the engineering 
works will handle the inspection of parts and 
offer advice concerning reconditioning and 
renewal. 

9 Always wait until the engine has been 
completely dismantled, and until all 
components (especially the cylinder block/ 
crankcase and the crankshaft) have been 
inspected, before deciding what service 
and repair operations must be performed 
by an engineering works. The condition of 
these components will be the major factor 
to consider when determining whether 
to overhaul the original engine, or to buy 
a reconditioned unit. Do not, therefore, 
purchase parts or have overhaul work done 
on other components until they have been 
thoroughly inspected. As a general rule, time 
is the primary cost of an overhaul, so it does 
not pay to fit worn or sub-standard parts. 

10 As a final note, to ensure maximum life 
and minimum trouble from a reconditioned 
engine, everything must be assembled with 
care, in a spotlessly-clean environment. 


1 If you have decided that the engine must 
be removed for overhaul or major repair work, 
several preliminary steps should be taken. 

2 Locating a suitable place to work is 
extremely important. Adequate work space, 
along with storage space for the car, will 
be needed. If a workshop or garage is not 
available, at the very least, a flat, level, clean 
work surface is required. 

3 Cleaning the engine compartment and 
engine/transmission before beginning the 
removal procedure will help keep tools clean 
and organised. 

4 An engine hoist or A-frame will also be 
necessary. Make sure the equipment is rated 
in excess of the weight of the engine. Safety 
is of primary importance, considering the 
potential hazards involved in lifting the engine/ 
transmission out of the car. 

5 If this is the first time you have removed 
an engine, an assistant should ideally be 
available. Advice and aid from someone more 
experienced would also be helpful, There are 
many instances when one person cannot 
simultaneously perform all of the operations 
required when lifting the engine out of the 
vehicle. 

6 Plan the operation ahead of time. Before 
starting work, arrange for the hire of or obtain 
all of the tools and equipment you will need. 
Some of the equipment necessary to perform 
engine/transmission removal and installation 
safely and with relative ease (in addition to an 
engine hoist) is as follows: a heavy duty trolley 
jack, complete sets of spanners and sockets 
(see Tools and working facilities), wooden 
blocks, and plenty of rags and cleaning solvent 
for mopping-up spilled oil, coolant and fuel. If 
the hoist must be hired, make sure that you 
arrange for it in advance, and perform all of 
the operations possible without it beforehand. 
This will save you money and time. 

7 Plan for the car to be out of use for quite a 
while. An engineering works will be required 
to perform some of the work which the 
do-it-yourselfer cannot accomplish without 
special equipment. These places often have 
a busy schedule, so it would be a good idea 
to consult them before removing the engine, 
in order to accurately estimate the amount of 
time required to rebuild or repair components 
that may need work. 

8 Always be extremely careful when removing 
and refitting the engine/transmission. Serious 
injury can result from careless actions. Plan 
ahead and take your time, and a job of this 
nature, although major, can be accomplished 
successfully. 

9 On all models, then engine is removed by 
first removing the gearbox/transmission, then 
lifting the engine out from above the vehicle. 


4.7a Press out the retaining clips 
(arrowed) and pull up the black plastic 
locking catch at each end... 


N 


Note: This is an involved operation. Read 
through the procedure thoroughly before 
starting work, and ensure that adequate 
lifting tackle and jacking/support equipment 
is available. Make notes during dismantling to 
ensure that all wiring/hoses and brackets are 
correctly repositioned and routed on refitting. 


Removal 


1 Remove the bonnet as described in Chap- 
ter 11. 
2 On petrol models, depressurise the 
fuel system as described in Chapter 4A. 
Disconnect the battery negative lead (see 
Chapter 5A) on all models. 
3 Drain the cooling system as described in 
Chapter 1A or 1B. 
4 Drain the engine oil, referring to Chapter 1A 
or 1B. 
5 Remove the manual gearbox (Chapter 7A) 
or the automatic transmission (Chapter 7B), 
as applicable. 
6 Remove the auxiliary drivebelt(s) as 
described in Chapter 1A or 1B, then unbolt the 
air conditioning compressor from the engine, 
release the pipes from the retaining clips, and 
support the compressor clear of the working 
area, as described in Chapter 3. 
Warning: Do not disconnect the 
refrigerant lines — refer to Chapter 3 
for precautions to be taken. 


4 Engine- 
removal and refitting 


4.15 Depress the release buttons each side 
(arrowed) and disconnect the fuel pipes 


Y 
| 


4.7b ... slide the front and rear locking clip 
to the ‘unlock’ position 


7 Make a note of their fitted locations, then 
disconnect the engine wiring loom plugs from 
the electric box (see illustrations). 

8 Remove the intake manifold and air cleaner 
assembly as described in Chapter 4A or 4B. 

9 Remove the radiator, cooling fan and shroud 
as described in Chapter 3. 

10 Make a note of their fitted positions, then 
disconnect the various coolant hoses from the 
engine. 

Petrol engines 


11 Remove the coolant pump as described in 
Chapter 3. 

12 On 6-cylinder engines, remove the fuel 
injector supply rail as described in Chapter 4A. 
13 On 6-cylinder engines, unbolt the power 
steering pump and move it to one side - 
there's no need to disconnect the fluid hoses 
= see Chapter 10. 

Diesel engines 

14 If not already done so, disconnect and 
remove the intake and outlet hoses from the 
intercooler - see Chapter 4B. 

15 Working underneath the vehicle, 
disconnect the fuel feed and return pipes 
(see illustration). Plug/seal the openings to 
prevent contamination. 

16 Remove the catalytic converter/particulate 
filter as described in Chapter 4C. 

17 On models with conventional power 
steering, remove the power steering pump as 
described in Chapter 10. Note there is no need 
to disconnect the hoses — place the pump to 
one side. 


» d kaf — 
4.19a Disconnect the earth lead from the 
mounting to the body (arrowed)... 


4.7c Disconnect the engine wiring loom 
plugs 


All engines 


18 Unless a hoist is available which is capable 
of lifting the engine out over the front of the 
vehicle with the vehicle raised, it will now be 
necessary to remove the axle stands and 
lower the vehicle to the ground. Ensure that 
the engine is adequately supported during the 
lowering procedure. 

19 Unbolt the earth lead(s) from the engine 
mounting bracket(s), and the earth lead from 
the cylinder head to the right-hand inner wing 
(where fitted) (see illustrations). 

20 Make a final check to ensure that all 
relevant hoses, pipes and wiring have been 
disconnected from the engine and moved 
clear to allow the engine to be lifted out. 

21 Position the lifting tackle and hoist to 
support the engine both from the lifting eye at 
the rear left-hand corner of the cylinder block, 
and from the lifting bracket at the front of the 
cylinder head. 

22 Raise the hoist to just take the weight of 
the engine. 


Petrol engines 


23 Undo the fasteners and remove the 
underbody protection panels to access 
the reinforcement frame bolts each side. 
Undo the bolts and remove the frame (see 
illustration). Discard the bolts - new ones 
must be fitted. 

24 Unscrew the nuts securing the left-hand 
engine mounting bracket to the mounting 
rubber/block, unbolt the mounting bracket 
from the cylinder block, then the mounting 
from the subframe, and remove the mounting 


4.19b ... and the earth lead from the 
cylinder head (arrowed) 
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bracket. Undo the bolts securing the 
right-hand mounting/block to the subframe 
(see illustration). Unclip any hoses/pipes 
from the support brackets. 


Diesel engines 


25 Undo the nuts securing the engine 
mountings to the mounting bracket each side, 
then undo the bolts and remove the right-hand 
mounting bracket from the cylinder block. 


All engines 


26 With the aid of an assistant, raise the 
hoist, and manoeuvre the engine from the 
engine compartment. Access is limited — take 
care not to damage and wiring, hoses, etc, as 
the engine is removed. 


Refitting 


27 Refitting is a reversal of removal, bearing 
in mind the following points. 

a) Tighten all fixings to the specified torque 
where given. 

b) Ensure that all wiring, hoses and brackets 
are positioned and routed as noted before 
removal. 

c) Refit the auxiliary drivebelt with reference 
to Chapter 1A or 1B. 

d) Refit the intake manifold as described in 
Chapter 4A or 4B. 

e) Refit the radiator, referring to Chapter 3. 

f) Refit the manual gearbox or automatic 
transmission as described in Chapter 7A 
or 7B respectively. 

g) On completion, refill the engine with oil, 
and refill the cooling system as described 
in Chapter 1A or 1B. 


5 Engine overhaul - 
dismantling sequence 


1 It is much easier to dismantle and work 
on the engine if it is mounted on a portable 
engine stand. These stands can often be hired 
from a tool hire shop. Before the engine is 
mounted on a stand, the flywheel/driveplate 
should be removed, so that the stand bolts 
can be tightened into the end of the cylinder 
block/crankcase. 

2 If a stand is not available, it is possible to 
dismantle the engine with it blocked up on a 
sturdy workbench, or on the floor. Be extra 
careful not to tip or drop the engine when 
working without a stand. 

3 If you are going to obtain a reconditioned 
engine, all the external components must be 
removed first, to be transferred to the new 
engine (just as they will if you are doing a 
complete engine overhaul yourself). These 
components include the following: 

a) Ancillary unit mounting brackets (oil filter, 
starter, alternator, power steering pump, 
etc). 

b) Thermostat and housing (Chapter 3). 

c) All electrical switches and sensors. 

d) Inlet and exhaust manifolds — where 
applicable (Chapter 4A or 4B). 


4.23 Undo the reinforcement bolts (centre 
bolts arrowed) 


e) Ignition coils and spark plugs — as 
applicable (Chapter 1A and 5B). 
f) Flywheel/driveplate (Part A, B, C or D of 
this Chapter). 
Note: When removing the external components 
from the engine, pay close attention to details 
that may be helpful or important during 
refitting. Note the fitted position of gaskets, 
seals, spacers, pins, washers, bolts, and other 
small items. 
4 if you are obtaining a ‘short’ engine 
(which consists of the engine cylinder block/ 
crankcase, crankshaft, pistons and connecting 
rods all assembled), then the cylinder head, 
sump, oil pump, and timing chain will have to 
be removed also. 
5 If you are planning a complete overhaul, the 
engine can be dismantled, and the internal 
components removed, in the order given 
below, referring to Part A, B, C or D of this 
Chapter unless otherwise stated. 
a) Inlet and exhaust manifolds — where 
applicable (Chapter 4A or 4B). 
b) Timing chains, sprockets and tensioner(s). 
c) Cylinder head. 
d) Flywheel/driveplate. 
e) Sump. 
f Oil pump. 
g) Piston/connecting rod assemblies 
(Section 9). 
h) Crankshaft (Section 10). 
6 Before beginning the dismantling and 
overhaul procedures, make sure that you 
have all of the correct tools necessary. Refer 
to Tools and working facilities for further 
information. 


6.2a Compress the valve springs using a 
spring compressor tool 


LI 
ees 


mounting to the subframe 


6 Cylinder head - 
dismantling N 
Note: New and reconditioned cylinder heads 
are available from the manufacturer, and 
from engine overhaul specialists. Be aware 
that some specialist tools are required for 
the dismantling and inspection procedures, 
and new components may not be readily 
available. It may therefore be more practical 
and economical for the home mechanic to 
purchase a reconditioned head, rather than 
dismantle, inspect and recondition the original 
head. A valve spring compressor tool will be 
required for this operation. 
1 Remove the cylinder head, camshafts, cam 
followers/rocker arms and hydraulic adjusters 
as described in Part A, B, C or D of this 
Chapter as applicable. 
2 Using a valve spring compressor, compress 
the spring on each valve in turn until the split 
collets can be removed. Note that where the 
springs have a larger diameter at one end, this 
end must be placed against the cylinder head 
upon refitting. Release the compressor, and 
lift off the spring retainer, and spring. Using a 
pair of pliers, carefully extract the valve stem 
oil seal/spring seat from the top of the guide 
(see illustrations). 
3 If, when the valve spring compressor is 
screwed down, the spring retainer refuses to 
free and expose the split collets, gently tap 
the top of the tool, directly over the retainer, 
with a light hammer. This will free the retainer. 


6.2b Remove the valve stem oil seals 


2E*6 General engine overhaul procedures 


6.5 Place each valve and its associated 
components in a labelled polythene bag 


4 Withdraw the valve through the combustion 
chamber. 

5 It is essential that each valve is stored 
together with its collets, retainer, springs, and 
spring seats. The valves should also be kept 
in their correct sequence, unless they are 
so badly worn that they are to be renewed. 
If they are going to be kept and used again, 
place each valve assembly in a labelled 
polythene bag or similar small container (see 
illustration). Note that No 1 valve is at the 
front of the engine — the crankshaft pulley 


end, 
N 


7 Cylinder head and valves - 
N 


cleaning and inspection 
1 Thorough cleaning of the cylinder head and 


valve components, followed by a detailed 
inspection, will enable you to decide how 
much valve service work must be carried 
out during the engine overhaul. Note: /f the 
engíne has been severely overheated, it is best 
to assume that the cylinder head is warped — 
check carefully for signs of this. 


Cleaning 


2 Scrape away all traces of old gasket 
material from the cylinder head. 

3 Scrape away the carbon from the 
combustion chambers and ports, then wash 
the cylinder head thoroughly with paraffin or a 
suitable solvent. 

4 Scrape off any heavy carbon deposits 
that may have formed on the valves, then 


7.6 Check the cylinder head gasket face 
for distortion 


use a power-operated wire brush to remove 
deposits from the valve heads and stems. 


Inspection 


Note: Be sure to perform all the following 
inspection procedures before concluding 
that the services of a machine shop or engine 
overhaul specialist are required. Make a list of 
all items that require attention. 


Cylinder head 


5 Inspect the head very carefully for cracks, 
evidence of coolant leakage, and other 
damage. If cracks are found, a new cylinder 
head should be obtained. 

6 Use a straight-edge and feeler blade to 
check that the cylinder head gasket surface is 
not distorted (see illustration). If it is, it may 
be possible to have it machined, provided 
that the cylinder head is not reduced to less 
than the specified height. Note: /f 0.3 mm 
is machined off the cylinder head, a 0.3 mm 
thicker cylinder head gasket must be fitted 
when the engine is reassembled. This is 
necessary ín order to maintain the correct 
dimensions between the valve heads, valve 
guides and cylinder head gasket face. 

7 Examine the valve seats in each of the 
combustion chambers. If they are severely 
pitted, cracked, or burned, they will need to 
be renewed or recut by an engine overhaul 
specialist. If they are only slightly pitted, this 
can be removed by grinding-in the valve heads 
and seats with fine valve-grinding compound, 
as described later in this Section. 

8 Check the valve guides for wear by inserting 
the relevant valve, and checking for side-to-side 
motion of the valve. A very small amount of 
movement is acceptable. If the movement 
seems excessive, renew the valve. Separate 
valve guides are not available, although 
different grades (sizes) of valves (stems) are. 

9 Examine the bearing surfaces in the cylinder 
head or bearing castings (as applicable) and 
the bearing caps for signs of wear or damage. 
10 Where applicable, check the camshaft 
bearing casting mating faces on the cylinder 
head for distortion. 


Valves 


AN 


Warning: The exhaust valves 
fitted to some engines are filled 
with sodium to improve their heat 


using a micrometer 


transfer. Sodium is a highly reactive metal, 
which will ignite or explode spontaneously 
on contact with water (including water 
vapour in the air). These valves must NOT 
be disposed of as ordinary scrap. Seek 
advice from a BMW dealer or your local 
authority when disposing of the valves. 

11 Examine the head of each valve for pitting, 
burning, cracks, and general wear. Check 
the valve stem for scoring and wear ridges. 
Rotate the valve, and check for any obvious 
indication that it is bent. Look for pits or 
excessive wear on the tip of each valve stem. 
Renew any valve that shows any such signs of 
wear or damage. 

12 If the valve appears satisfactory at this 
stage, measure the valve stem diameter 
at several points using a micrometer (see 
illustration). Any significant difference in the 
readings obtained indicates wear of the valve 
stem. Should any of these conditions be 
apparent, the valve(s) must be renewed. 

13 If the valves are in satisfactory condition, 
they should be ground (lapped) into their 
respective seats, to ensure a smooth, gas-tight 
seal. If the seat is only lightly pitted, or if it 
has been recut, fine grinding compound only 
should be used to produce the required finish. 
Coarse valve-grinding compound should not 
be used, unless a seat is badly burned or 
deeply pitted. If this is the case, the cylinder 
head and valves should be inspected by an 
expert, to decide whether seat recutting, or 
even the renewal of the valve or seat insert 
(where possible) is required. 

14 Valve grinding is carried out as follows. 
Place the cylinder head upside-down on a 
bench. 

15 Smear a trace of (the appropriate grade 
of) valve-grinding compound on the seat 
face, and press a suction grinding tool onto 
the valve head (see illustration). With a 
semi-rotary action, grind the valve head 
to its seat, lifting the valve occasionally to 
redistribute the grinding compound. A light 
spring placed under the valve head will greatly 
ease this operation. 

16 If coarse grinding compound is being 
used, work only until a dull, matt even surface 
is produced on both the valve seat and the 
valve, then wipe off the used compound, and 
repeat the process with fine compound. When 


7.15 Grinding-in a valve 
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8.1 Lubricate the valve stem 


a smooth unbroken ring of light grey matt 
finish is produced on both the valve and seat, 
the grinding operation is complete. Do not 
grind-in the valves any further than absolutely 
necessary, or the seat will be prematurely 
sunk into the cylinder head. 

17 When all the valves have been ground-in, 
carefully wash off al! traces of grinding 
compound using paraffin or a suitable solvent, 
before reassembling the cylinder head. 


Valve components 


18 Examine the valve springs for signs of 
damage and discoloration. No minimum free 
length is specified by BMW, so the only way 
of judging valve spring wear is by comparison 
with a new component. 

19 Stand each spring on a flat surface, and 
check it for squareness. If any of the springs 
are damaged, distorted or have lost their 
tension, obtain a complete new set of springs. 
It is normal to renew the valve springs as a 
matter of course if a major overhaul is being 
carried out. 

20 Renew the valve stem oil seals regardless 
of their apparent condition. 


8 Oylinder head - 
reassembly EN 
x 


Note: New valve stem oil seals should be 
fitted, and a valve spring compressor tool will 
be required for this operation. 

1 Lubricate the stems of the valves, and insert 
the valves into their original locations (see 
illustration). If new valves are being fitted, 
insert them into the locations to which they 
have been ground. 

2 Working on the first valve, dip the new 
valve stem seal in fresh engine oil. New 
seals are normally supplied with protective 
sleeves which should be fitted to the tops of 
the valve stems to prevent the collet grooves 
from damaging the oil seals. If no sleeves 
are supplied, wind a little thin tape round the 
top of the valve stems to protect the seals. 
Carefully locate the seal over the valve and 
onto the guide. Take care not to damage the 
seal as it is passed over the valve stem. Use a 
suitable socket or metal tube to press the seal 
firmly onto the guide (see illustrations). 


stem... 


8.3a Fit the valve spring . . . 


3 Locate the valve spring on top of the 
seat, then refit the spring retainer. Where the 
spring diameter is different at each end, the 
larger diameter end of the valve spring fits 
against the seat on the cylinder head (see 
illustrations). 

4 Compress the valve spring(s), and locate 
the split collets in the recess in the valve stem. 
Release the compressor, then repeat the 
procedure on the remaining valves. 

5 With all the valves installed, support the 
cylinder head on blocks of wood and, using 
a hammer and interposed block of wood, 
tap the end of each valve stem to settle the 
components. 

6 Reassemble the cylinder head as described 
in Part A, B, C or D of this Chapter. 


9 Piston/connecting rod 
assembly - 


removal 
Warning: On engines with oil spray 
A jets fitted to the cylinder block, 
take care not to damage the jets 
as the piston/connecting rod assemblies 
are removed. BMW insist that if the jets are 
bent, they must be renewed. 
1 On N46, N46T and M47T2 engines, remove 
the cylinder head, sump and balancer shaft/oil 
pump housing as described in Part A or C of 
this Chapter as applicable. 
2 On N47 and N57 engines, remove the 
cylinder head, sump, and oil/vacuum pump as 
described in Part D of this Chapter. 
3 On N52, N52K and M57T2 engines, remove 


8.3b ... followed by the spring retainer 


the cylinder head, sump and oil pump as 
described in Part B or C of this Chapter. 

4 On N57 engines, unbolt the reinforcement 
plate from the bottom of the cylinder block 
(see illustration). 

5 If there is a pronounced wear ridge at 
the top of any bore, it may be necessary to 
remove it with a scraper or ridge reamer, to 
avoid piston damage during removal. Such a 
ridge indicates excessive wear of the cylinder 
bore. 

6 Check the connecting rods and big-end 
caps for identification marks. Both rods and 
caps should be marked with the cylinder 
number. Note that No 1 cylinder is at the 
crankshaft pulley end of the engine. If no 
marks are present, using a hammer and 
centre-punch, paint or similar, mark each 
connecting rod and big-end bearing cap with 
its respective cylinder number on the flat 
machined surface provided (see illustration). 


MHAGBAR. 


9.4 Undo the bolts (arrowed) and remove 
the reinforcement plate 


9.6 Big end bearing cap marks 


7 Turn the crankshaft to bring pistons 1 and 4 
(4-cylinder engines) or 1 and 6 (6-cylinder 
engines), as applicable, to BDC (bottom dead 
centre). 

8 Unscrew the bolts from No 1 piston big-end 
bearing cap. Take off the cap, and recover the 
bottom half bearing shell (see illustration). If 
the bearing shells are to be re-used, tape the 
cap and the shell together. 

9 Using a hammer handle, push the piston 
up through the bore, and remove it from the 
top of the cylinder block. Recover the bearing 
shell, and tape it to the connecting rod for 
safe-keeping. Take great care not to damage 
the oil spray jets. 


~ 


10.5 Slide the upper chain guide from the 
pin (arrowed) 


connecting rod, and secure with the bolts — 
this will help to keep the components in their 
correct order. 

11 Remove No 4 piston assembly (4-cylinder 
engines) or No 6 piston assembly (6-cylinder 
engines), as applicable, in the same way. 

12 Turn the crankshaft as necessary to bring 
the remaining pistons to BDC, and remove 
them in the same way. 


10 Timing chains FS 
(N47 and N57 diesel engines) as 
- removal and refitting * 


Note: The engine has to removed to access 
the timing chains. 


Removal 


1 Remove the cylinder head, flywheel and 
sump as described in Chapter 2D. 

2 Undo the bolts and remove the timing cover 
from the rear of the engine (see illustration). 
3 Remove the metal gasket from rear of the 
cylinder block. Check the locating dowels are 
in good condition and correctly located. 

4 Undo the bolt securing the sprocket to 
the oil pump shaft. Note that the bolt has a 
left-hand thread (see illustration). Pull the 
sprocket and chain from the shaft. 

5 Slide the upper timing chain guide rail from 
the locating pin (see illustration). 


10.6 Slacken the fuel pump sprocket bolt 


zx 


9.8 Remove the big-end bearing cap 


6 Secure the crankshaft against rotation and 
slacken the fuel pump central bolt (see illus- 
tration). 

7 Using BMW tool No 11 8 740 or a suitable 
puller, release the fuel pump sprocket from the 
shaft (see illustration). 

8 Press in the chain tensioner piston, and 
insert a suitable diameter rod/drill bit to lock 
the piston in place (see illustration). 

9 Slide the guide rails from each side of 
the fuel pump drive chain, as the chain 
and fuel pump sprocket are removed (see 
illustration). 


Refitting 
10 Position the crankshaft so piston No 1 is 


10.7 Use a puller to remove the fuel pump 
sprocket 


10.8 Push in the piston, then use a drill bit/ 
rod to secure it in place 


45* after top dead centre (TDC). This can be 
verified by measuring the distance from the 
cylinder block upper gasket surface to the top 
of the piston. When the crankshaft is correctly 
positioned, the distance should be 16 mm 
(see illustration). 

11 With the crankshaft correctly positioned, 
the groove in the fuel pump shaft must be 
aligned with the mark on the cylinder block 
(see illustration). 

12 Fit the fuel pump sprocket into the chain, 
then fit the chain around the crankshaft 
sprocket. Position the sprocket on the fuel 
pump shaft noting the mark and pin on the 
sprocket (which aligns with the groove on 
the pump shaft) must align with the mark on 
the cylinder block (see illustration). Push the 
sprocket onto the pump shaft, and refit the 
guide rails at the same time. 

13 With the crankshaft held stationary, tighten 
the fuel pump shaft bolt to the specified 
torque. 

14 Pull out the locking rod/drill bit from the 
tensioner to release the tensioner piston. 

15 Engage the upper timing chain with the 
fuel pump sprocket, and the lower chain 
with the oil pump sprocket and crankshaft 
sprocket. Fit the sprocket to the oil pump, 
noting that the flat on the pump shaft must 
align with the flat in the sprocket mounting 
hole (see illustration). 

16 Prevent the crankshaft from rotating, and 
tighten the oil pump sprocket retaining bolt to 
the specified torque. Note that the bolt has a 
left-hand thread. 

17 Fit the new gasket over the locating 
dowels, then refit the timing cover to the rear 


10.11 The groove on the pump shaft must 
align with the mark on the block (arrowed) 
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10.9 Remove the timing chain, pump 
sprocket and guide rails together 


of the cylinder block. Tighten the retaining 
bolts to the specified torque. 
18 The remainder of refitting is a reversal of 


removal. 


Note: On N47 4-cylinder diesel engines, in 
order to remove the crankshaft, the balance 
shafts must first be removed. This is a complex 
task requiring the use of several BMW special 
tools. Consequently, it is recommended that 
this task be entrusted to a BMW dealer or 
suitably-equipped engine overhaul specialist. 

1 On N46, N46T and M47T2 engines, remove 
the sump, timing chain, balancer shaft housing/ 
oil pump, flywheel/driveplate and crankshaft 
oil seals as described in Part A or C of this 
Chapter as applicable. 

2 On 6-cylinder engines, remove the sump, 
the oil pump, the timing chain(s), the flywheel/ 
driveplate and crankshaft oil seals, as 
described in Part B, C or D of this Chapter as 
applicable. 

3 Remove the pistons and connecting rods, 
as described in Section 9. If no work is to be 
done on the pistons and connecting rods, 
there is no need to remove the cylinder head, 
or to push the pistons out of the cylinder 
bores. 


AN 


11 Crankshaft- 
removal 


Warning: If the pistons are pushed 
up the bores, and the cylinder head 
is still fitted, take care not to force 
the pistons into the open valves. 


10.12 The mark on the sprocket must also 
align with the mark on the block (arrowed) 


10.10 When the crankshaft is correctly 
positioned, the distance from the piston to 
the gasket surface should be 16 mm 


Petrol engines 


4-cylinder 

4 The pistons should just be pushed far 
enough up the bores so that they are 
positioned clear of the crankshaft journals. 

5 Check the crankshaft endfloat as described 
in Section 14, then proceed as follows. 

6 The bearing shells are fitted into a ‘crankcase 
lower half'. Starting from the outside working 
inwards, slacken and remove the retaining 
bolts, and lift away the lower crankcase. Note 
that new main bearing/crankcase lower half 
bolts must be fitted. 

7 Recover the bearing shells from their 
locations in the crankcase lower half. Note that 
the thrustwasher is integral with the bearing 
shell in the No 4 or No 5 bearing position. 
6-cylinder 

8 Undo the bolts and remove the oil deflector 
from the base of the cylinder block bedplate. 
Note that new retaining bolts will be required. 
9 The pistons should just be pushed far 
enough up the bores so that they are 
positioned clear of the crankshaft journals. 

10 Check the crankshaft endfloat as described 
in Section 14, then proceed as follows. 

11 The bearing shells are fitted into a 
'bedplate'. Starting from the outside working 
inwards, slacken and remove the retaining 
bolts, and lift away the bedplate. Note that new 
main bearing/bedplate bolts must be fitted. 

12 Recover the bearing shells from their 
locations in the crankcase lower half. Note 
that the thrustwasher is integral with the 
bearing shell in the No 4 bearing position. 


10.15 The flat on the oil pump shaft aligns 
with the flat in the mounting hole (arrowed) 
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11.16 Carefully remove each cap from the 
cylinder block 


Diesel engines 


4-cylinder 


13 The pistons should just be pushed 
far enough up the bores so that they are 
positioned clear of the crankshaft journals. 

14 Check the crankshaft endfloat as described 
in Section 14, then proceed as follows. 

15 The main bearing caps should be 
numbered 1 to 5 from the timing chain end of 
the engine. If the bearing caps are not marked, 
mark them accordingly using a centre-punch. 
16 Slacken and remove the main bearing cap 
retaining bolts, and lift off each bearing cap 
(see illustration). Recover the lower bearing 
shells, and tape them to their respective caps 
for safe-keeping. Note that the main bearing 
cap bolts must be renewed. 

17 Note that the lower thrust bearing shell, 
which controls crankshaft endfloat, may be fitted 


12.2 Remove the piston oil spray jet tubes 
from the main bearing locations 


(© 


H28787 


(2) 


12.3a Oil pressure calibrated jet 
components 


1 Jet 2 Spacing sleeve 


11.30 Lift the upper main bearing shells 
from the cylinder block 


to No 4 or No 5 main bearing saddle. The correct 
location can be identified by the machined area 
for the thrust bearings to locate. 


6-cylinder M57T2 


18 Undothe bolts and remove the reinforcement 
plate from the base of the cylinder block. 

19 The pistons should just be pushed 
far enough up the bores so that they are 
positioned clear of the crankshaft journals. 

20 Check the crankshaft endfloat as described 
in Section 14, then proceed as follows. 

21 The main bearing caps should be 
numbered 1 to 7 from the timing chain end of 
the engine. If the bearing caps are not marked, 
mark them accordingly using a centre-punch. 
22 Slacken and remove the main bearing 
cap retaining bolts, and lift off each bearing 
cap (see illustration 11.16). Recover the 
lower bearing shells, and tape them to their 
respective caps for safe-keeping. Note that 
the main bearing cap bolts must be renewed. 
23 Note that the lower thrust bearing shell, 
which controls crankshaft endfloat, may be 
fitted to No 6 main bearing saddle. The correct 
location can be identified by the machined 
area for the thrust bearings to locate. 


6-cylinder N57 


24 The pistons should just be pushed 
far enough up the bores so that they are 
positioned clear of the crankshaft journals. 

25 Check the crankshaft endfloat as described 
in Section 14, then proceed as follows. 

26 The main bearing caps should be 
numbered 1 to 7 from the timing chain end of 
the engine. If the bearing caps are not marked, 
mark them accordingly using a centre-punch. 


12.3b Pull the check valve from the 
gasket face 


27 Slacken and remove the main bearing 
cap retaining bolts, and lift off each bearing 
cap (see illustration 11.16). Recover the 
lower bearing shells, and tape them to their 
respective caps for safe-keeping. Note that 
the main bearing cap bolts must be renewed. 
28 Note that the lower thrust bearing shell, 
which controls crankshaft endfloat, may be 
fitted to No 4 main bearing saddle. The correct 
location can be identified by the machined 
area for the thrust bearings to locate. 


All engines 


29 Lift the crankshaft from place. Take care 
as the crankshaft is heavy. 

30 Recover the upper bearing shells from the 
cylinder block (see illustration). Again, note 
the location of the upper thrust bearing shell. 


12 Cylinder block/crankcase - S 
cleaning and inspection ES 


EN 


Cleaning 


Warning: On engines with oil spray 
A jets fitted to the cylinder block 
between the bearing locations, 
take care not to damage the jets when 
working on the cylinder block/crankcase. 
BMW insist that if the jets are bent, they 
must be renewed. 
1 Remove all external components and 
electrical switches/sensors from the block. For 
complete cleaning, the core plugs should ideally 
be removed. Drill a small hole in the plugs, then 
insert a self-tapping screw into the hole. Pull out 
the plugs by pulling on the screw with a pair of 
grips, or by using a slide hammer. 
2 Where applicable, pull/unscrew the piston 
oil jet spray tubes from the bearing locations 
in the cylinder block (see illustration). 
3 On 4-cylinder petrol engines, remove the 
oil pressure check valve from the top face 
of the cylinder block. A check valve is fitted, 
with a rubber-lined spacer sleeve above (see 
illustrations). 
4 Scrape all traces of gasket from the cylinder 
block/crankcase, taking care not to damage 
the gasket/sealing surfaces. 
5 Remove all oil gallery plugs (where fitted). 
The plugs are usually very tight - they may have 
to be drilled out, and the holes retapped. Use 
new plugs when the engine is reassembled. 
6 If any of the castings are extremely dirty, all 
should be steam-cleaned. 
7 After the castings are returned, clean all oil 
holes and oil galleries one more time. Flush all 
internal passages with warm water until the 
water runs clear. Dry thoroughly, and apply 
a light film of oil to all mating surfaces, to 
prevent rusting. Also oil the cylinder bores. If 
you have access to compressed air, use it to 
speed up the drying process, and to blow out 
all the oil holes and galleries. 


Warning: Wear eye protection 
when using compressed air. 


12.9 Clean the cylinder block threaded 
holes using a suitable tap 


8 If the castings are not very dirty, you can do 
an adequate cleaning job with hot (as hot as 
you can stand), soapy water and a stiff brush. 
Take plenty of time, and do a thorough job. 
Regardless of the cleaning method used, be 
sure to clean all oil holes and galleries very 
thoroughly, and to dry all components well. 
Protect the cylinder bores as described above, 
to prevent rusting. 

9 All threaded holes must be clean, to ensure 
accurate torque readings during reassembly. 
To clean the threads, run the correct-size 
tap into each of the holes to remove rust, 
corrosion, thread sealant or sludge, and to 
restore damaged threads (see illustration). 
If possible, use compressed air to clear the 
holes of debris produced by this operation. 


"TW A good alternative is to 
inject aerosol-applied water- 
HiNT dispersant lubricant into 
each hole, using the long 


spout usually supplied. 
Warning: Wear eye protection 
when cleaning out these 
holes in this way. 
Caution: On 6-cylinder petrol engines, the 
cylinder block is made from a magnesium 
alloy. All aluminium bolts must be renewed. 
If thread repairs are necessary, have 
them carried out by a suitably-equipped 
specialist. 
10 Ensure that all threaded holes in the 
cylinder block are dry. 
11 After coating the mating surfaces of the 
new core plugs with suitable sealant, fit them 
to the cylinder block. Make sure that they 
are driven in straight and seated correctly, or 
leakage could result. 


"WT A large socket with an 
outside diameter which will 
HINT just fit into the core plug can 


be used to drive core plugs 
into position. 


12 Apply suitable sealant to the new oil 
gallery plugs, and insert them into the holes in 
the block. Tighten them securely. 
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12.13 When fitted, 
should be slightly proud of the cylinder 
block gasket surface 


13 Where applicable, thoroughly clean the oil 
pressure check valve (see paragraph 3), then 
fit the check valve and spacer to the cylinder 
block gasket surface (see illustration). 

14 Where applicable, thoroughly clean the 
piston oil spray tubes which fit in the bearing 
locations in the cylinder block, then refit the 
tubes (see illustration). 

15 On petrol engines, ensure the sealant 
grooves in the lower crankcase/bedplate and 
engine block are clean and free from sealant 
debris. Discard the sealant groove nozzles, 
new ones must be fitted. 

16 If the engine is not going to be 
reassembled right away, cover it with a large 
plastic bag to keep it clean; protect all mating 
surfaces and the cylinder bores as described 
above, to prevent rusting. 


Inspection 


17 Visually check the castings for cracks and 
corrosion. Look for stripped threads in the 
threaded holes. If there has been any history 
of internal water leakage, it may be worthwhile 
having an engine overhaul specialist check 
the cylinder block/crankcase with special 
equipment. If defects are found, have them 
repaired if possible, or renew the assembly. 
18 Check each cylinder bore for scuffing and 
scoring. Check for signs of a wear ridge at the 
top of the cylinder, indicating that the bore is 
excessively worn. 

19 Have the bores of the engine block 
measured by a BMW dealer or automotive 
engineering workshop. Then if the bore wear 
exceeds the permitted tolerances, or if the 
bore walls are badly scuffed or scored, then 
the cylinders must be rebored. Have the work 
carried out by a BMW dealer or automotive 
engineering workshop, who will also be able 
to supply suitable oversize pistons and rings. 


13 Piston/connecting rod 
inspection N 
~ 


1 Before the inspection process can begin, 
the piston/connecting rod assemblies must be 
cleaned, and the original piston rings removed 
from the pistons. 

2 Carefully expand the old rings over the 


12.14 Clean the holes (arrowed) in the oil 
spray tubes 


top of the pistons. The use of two or three 
old feeler blades will be helpful in preventing 
the rings dropping into empty grooves (see 
illustration). Be careful not to scratch the 
piston with the ends of the ring. The rings are 
brittle, and will snap if they are spread too 
far. They are also very sharp — protect your 
hands and fingers. Note that the third ring 
incorporates an expander. Always remove the 
rings from the top of the piston. Keep each set 
of rings with its piston if the old rings are to 
be re-used. Note which way up each ring is 
fitted. 

3 Scrape away all traces of carbon from the 
top of the piston. A hand-held wire brush 
(or a piece of fine emery cloth) can be used, 
once the majority of the deposits have been 
scraped away. 

4 Remove the carbon from the ring grooves 
in the piston, using an old ring. Break the ring 
in half to do this (be careful not to cut your 
fingers — piston rings are sharp). Be careful 
to remove only the carbon deposits - do not 
remove any metal, and do not nick or scratch 
the sides of the ring grooves. 

5 Once the deposits have been removed, 
clean the piston/connecting rod assembly 
with paraffin or a suitable solvent, and dry 
thoroughly. Make sure that the oil return holes 
in the ring grooves are clear. 

6 If the pistons and cylinder bores are not 
damaged or worn excessively, and if the 
cylinder block does not need to be rebored, 
the original pistons can be refitted. Measure 
the piston diameters, and check that they 
are within limits for the corresponding bore 


13.2 Remove the piston rings with the aid 
of a feeler gauge 
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E 
13.13a Prise out the circlips . . . 


diameters. If the piston-to-bore clearance is 
excessive, the block will have to be rebored, 
and new pistons and rings fitted. Normal 
piston wear shows up as even vertical wear 
on the piston thrust surfaces, and slight 
looseness of the top ring in its groove. New 
piston rings should always be used when the 
engine is reassembled. 

7 Carefully inspect each piston for cracks 
around the skirt, around the gudgeon pin 
holes, and at the piston ring ‘lands’ (between 
the ring grooves). 

8 Look for scoring and scuffing on the piston 
skirt, holes in the piston crown, and burned 
areas at the edge of the crown. If the skirt is 
scored or scuffed, the engine may have been 


13.17a The cylinder number markings 
should be on the exhaust manifold side of 
the engine, and the arrow on the piston 
crown should point towards the crankshaft 
pulley end of the engine 


13.13b ... and remove the gudgeon pins 
from the pistons 


suffering from overheating, and/or abnormal 
combustion which caused excessively high 
operating temperatures. The cooling and 
lubrication systems should be checked 
thoroughly. Scorch marks on the sides of the 
pistons show that blow-by has occurred. A 
hole in the piston crown, or burned areas at 
the edge of the piston crown, indicates that 
abnormal combustion (pre-ignition, knocking, 
or detonation) has been occurring. If any of 
the above problems exist, the causes must be 
investigated and corrected, or the damage will 
occur again. The causes may include incorrect 
ignition timing, inlet air leaks, or incorrect air/ 
fuel mixture. 

9 Corrosion of the piston, in the form of 
pitting, indicates that coolant has been 
leaking into the combustion chamber and/ 
or the crankcase. Again, the cause must be 
corrected, or the problem may persist in the 
rebuilt engine. 

10 New pistons can be purchased from a 
BMW dealer. 

11 Examine each connecting rod carefully 
for signs of damage, such as cracks around 
the big-end and small-end bearings. Check 
that the rod is not bent or distorted. Damage 
is highly unlikely, unless the engine has been 
seized or badly overheated. Detailed checking 
of the connecting rod assembly can only be 
carried out by a BMW dealer or engine repair 
specialist with the necessary equipment. Note 
that on all engines, the connecting rods can 
only be renewed as a complete, matched set. 
12 The gudgeon pins are of the floating 
type, secured in position by two circlips. The 
pistons and connecting rods can be separated 


13.17b Installation direction arrow on 
6-cylinder engine piston crown 


as follows. Note that the gudgeon pins are 
matched to the pistons, they are not available 
separately. 

13 Using a small flat-bladed screwdriver, prise 
out the circlips, and push out the gudgeon 
pin (see illustrations). Hand pressure should 
be sufficient to remove the pin. Identify the 
piston and rod to ensure correct reassembly. 
Discard the circlips - new ones must be used 
on refitting. Note that BMW recommend that 
gudgeon pins must not be renewed separately 
- they are matched to their respective pistons. 
14 Examine the gudgeon pin and connecting 
rod small-end bearing for signs of wear or 
damage. It should be possible to push the 
gudgeon pin through the connecting rod by 
hand, without noticeable play. Wear can only 
be cured by renewing both the pin and piston. 
15 The connecting rods themselves should 
not be in need of renewal, unless seizure 
or some other major mechanical failure 
has occurred. Check the alignment of the 
connecting rods visually, and if the rods are 
not straight, take them to an engine overhaul 
specialist for a more detailed check. 

16 Examine all components, and obtain 
any new parts from your BMW dealer. If new 
pistons are purchased, they will be supplied 
complete with gudgeon pins and circlips. 
Circlips can also be purchased individually. 

17 Position the piston in relation to the 
connecting rod, so that when the assembly is 
refitted to the engine, the identifying cylinder 
numbers on the connecting rod and big-end 
cap are positioned on the exhaust manifold 
side of the engine, and the installation direction 
arrow on the piston crown points towards 
the crankshaft pulley end of the engine (see 
illustrations). 

18 Apply a smear of clean engine oil to the 
gudgeon pin. Slide it into the piston and 
through the connecting rod small-end. Check 
that the piston pivots freely on the rod, then 
secure the gudgeon pin in position with 
two new circlips. Ensure that each circlip is 
correctly located in its groove in the piston. 


14 Crankshaft- 
inspection 


Checking crankshaft endfloat 


1 If the crankshaft endfloat is to be checked, 
this must be done when the crankshaft is still 
installed in the cylinder block/crankcase, but 
is free to move. 

2 Check the endfloat using a dial gauge in 
contact with the end of the crankshaft. Push 
the crankshaft fully one way, and then zero 
the gauge. Push the crankshaft fully the other 
way, and check the endfloat. The result can be 
compared with the specified amount, and will 
give an indication as to whether new thrust 
bearing shells are required (see illustration). 
3 If a dial gauge is not available, feeler blades 
can be used. First push the crankshaft fully 


towards the flywheel end of the engine, then 
use feeler blades to measure the gap between 
the crankshaft web and the thrust bearing 
shell (see illustration). 


Inspection 


4 Clean the crankshaft using paraffin or a 
suitable solvent, and dry it, preferably with 
compressed air if available. Be sure to clean 
the oil holes with a pipe cleaner or similar 
probe, to ensure that they are not obstructed. 


Warning: Wear eye protection 
when using compressed air. 


5 Check the main and big-end bearing journals 
for uneven wear, scoring, pitting and cracking. 
6 Big-end bearing wear is accompanied by 
distinct metallic knocking when the engine 
is running (particularly noticeable when the 
engine is pulling from low speed) and some 
loss of oil pressure. 

7 Main bearing wear is accompanied by 
severe engine vibration and rumble — getting 
progressively worse as engine speed 
increases — and again by loss of oil pressure. 
8 Check the bearing journal for roughness by 
running a finger lightly over the bearing surface. 
Any roughness (which will be accompanied 
by obvious bearing wear) indicates that the 
crankshaft requires regrinding (where possible) 
or renewal. 

9 If the crankshaft has been reground, check 
for burrs around the crankshaft oil holes (the 
holes are usually chamfered, so burrs should 
not be a problem unless regrinding has been 
carried out carelessly). Remove any burrs with 
a fine file or scraper, and thoroughly clean the 
oil holes as described previously. 

10 Have the crankshaft journals measured 
by a BMW dealer or automotive engineering 
workshop. If the crankshaft is worn or 
damaged, they may be able to regrind the 
journals and supply suitable undersize bearing 
shells. If no oversize shells are available and 
the crankshaft has worn beyond the specified 
limits, it will have to be renewed. Consult your 
BMW dealer or engine specialist for further 
information on parts availability. 


15 Main and big-end bearings - 
i fio N 


1 Even though the main and big-end bearings 
should be renewed during the engine overhaul, 
the old bearings should be retained for close 
examination, as they may reveal valuable 
information about the condition of the engine. 
The bearing shells are graded by thickness, 
the grade of each shell being indicated by the 
colour code marked on it. 

2 Bearing failure can occur due to lack of 
lubrication, the presence of dirt or other 
foreign particles, overloading the engine, or 
corrosion (see illustration). Regardless of the 
cause of bearing failure, the cause must be 
corrected (where applicable) before the engine 
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14.2 Measure the crankshaft endfloat 
using a dial gauge . . . 


is reassembled, to prevent it from happening 
again. 

3 When examining the bearing shells, remove 
them from the cylinder block/crankcase, 
the connecting rods and the connecting rod 
big-end bearing caps. Lay them out on a 
clean surface in the same general position as 
their location in the engine. This will enable 
you to match any bearing problems with the 
corresponding crankshaft journal. Do not 
touch any shell's bearing surface with your 
fingers while checking it, or the delicate 
surface may be scratched. 

4 Dirt and other foreign matter gets into the 
engine in a variety of ways. It may be left in 
the engine during assembly, or it may pass 
through filters or the crankcase ventilation 
system. It may get into the oil, and from there 
into the bearings. Metal chips from machining 
operations and normal engine wear are 
often present. Abrasives are sometimes left 
in engine components after reconditioning, 
especially when parts are not thoroughly 
cleaned using the proper cleaning methods. 
Whatever the source, these foreign objects 
often end up embedded in the soft bearing 
material, and are easily recognised. Large 
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15.2 Typical bearing failures 


particles will not embed in the bearing, and 
will score or gouge the bearing and journal. 
The best prevention for this cause of bearing 
failure is to clean all parts thoroughly, and 
keep everything spotlessly-clean during 
engine assembly. Frequent and regular engine 
oil and filter changes are also recommended. 
5 Lack of lubrication (or lubrication break- 
down) has a number of interrelated causes. 
Excessive heat (which thins the oil), overloading 
(which squeezes the oil from the bearing 
face) and oil leakage (from excessive bearing 
clearances, worn oil pump or high engine 
speeds) all contribute to lubrication breakdown. 
Blocked oil passages, which usually are the 
result of misaligned oil holes in a bearing shell, 
will also oil-starve a bearing, and destroy 
it. When lack of lubrication is the cause of 
bearing failure, the bearing material is wiped or 
extruded from the steel backing of the bearing. 
Temperatures may increase to the point where 
the steel backing turns blue from overheating. 
6 Driving habits can have a definite effect on 
bearing life, Full-throttle, low-speed operation 
(labouring the engine) puts very high loads 
on bearings, tending to squeeze out the oil 
film. These loads cause the bearings to flex, 
which produces fine cracks in the bearing 
face (fatigue failure). Eventually, the bearing 
material will loosen in pieces, and tear away 
from the steel backing. 

7 Short-distance driving leads to corrosion 
of bearings, because insufficient engine heat 
is produced to drive off the condensed water 
and corrosive gases. These products collect in 
the engine oil, forming acid and sludge. As the 
oil is carried to the engine bearings, the acid 
attacks and corrodes the bearing material. 

8 Incorrect bearing installation during engine 
assembly will lead to bearing failure as 
well. Tight-fitting bearings leave insufficient 
bearing running clearance, and will result in 
oil starvation. Dirt or foreign particles trapped 
behind a bearing shell result in high spots on 
the bearing, which lead to failure. 

9 Do not touch any shell's bearing surface 
with your fingers during reassembly; there is 
a risk of scratching the delicate surface, or of 
depositing particles of dirt on it. 

10 As mentioned at the beginning of this 
Section, the bearing shells should be renewed 
as a matter of course during engine overhaul; 
to do otherwise is false economy. 


17.5 Measure the piston ring end gaps 


16 Engine overhaul - 
reassembly sequence 


1 Before reassembly begins, ensure that all 
new parts have been obtained, and that all 
necessary tools are available. Read through 
the entire procedure to familiarise yourself 
with the work involved, and to ensure that all 
items necessary for reassembly of the engine 
are at hand. In addition to all normal tools 
and materials, thread-locking compound will 
be needed. A suitable sealant (available from 
BMW dealers) will also be required. 
2 In order to save time and avoid problems, 
engine reassembly can be carried out in the 
following order, referring to the relevant Part of 
this Chapter unless otherwise stated: 

a) Crankshaft (Section 18). 

b) Piston/connecting rod assemblies 

(Section 19). 

c) Oil pump/balancer shaft housing. 

d) Sump. 

e) Flywheel/driveplate. 

f Cylinder head. 

g) Timing chain, tensioner and sprockets. 

h) Engine external components. 
3 At this stage, all engine components should 
be absolutely clean and dry, with all faults 
repaired. The components should be laid out 
(or in individual containers) on a completely 
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17.10a 4-cylinder petrol engines piston 
rings 
1 Top compression ring 
2 2nd compression ring 
3 Three-part oil control ring 


: 


1 Before fitting new piston rings, the ring end 
gaps must be checked as follows. 

2 Lay out the piston/connecting rod 
assemblies and the new piston ring sets, so 
that the ring sets will be matched with the 
same piston and cylinder during the end 
gap measurement and subsequent engine 
reassembly. 

3 Insert the top ring into the first cylinder, and 
push it down the bore using the top of the 
piston. This will ensure that the ring remains 
square with the cylinder walls. Position the 
ring near the bottom of the cylinder bore, 
at the lower limit of ring travel. The top and 
second compression rings are different. The 
second ring is easily identified by the step on 
its lower surface, and by the fact that its outer 
face is tapered. 

4 Measure the end gap using feeler blades. 

5 Repeat the procedure with the ring at the 
top of the cylinder bore, at the upper limit of 
its travel (see illustration), and compare the 
measurements with the figures given in the 
Specifications. 

6 If the gap is too small (unlikely if genuine 
BMW parts are used), it must be enlarged, or 
the ring ends may contact each other during 
engine operation, causing serious damage. 
Ideally, new piston rings providing the correct 
end gap should be fitted. As a last resort, the 
end gap can be increased by filing the ring 
ends very carefully with a fine file. Mount the 
file in a vice equipped with soft jaws, slip the 
ring over the file with the ends contacting the 
file face, and slowly move the ring to remove 
material from the ends. Take care, as piston 
rings are sharp, and are easily broken. 

7 With new piston rings, it is unlikely that the 
end gap will be too large. If the gaps are too 
large, check that you have the correct rings 
for your engine and for the particular cylinder 
bore size. 

8 Repeat the checking procedure for each 
ring in the first cylinder, and then for the rings 
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H46846 
17.10b 6-cylinder petrol engines piston 
rings 
1 Top compression ring 
2 2nd compression ring 
3 Three-part oil control ring 


17 Piston rings - 


in the remaining cylinders. Remember to keep 
rings, pistons and cylinders matched up. 

9 Once the ring end gaps have been checked 
and if necessary corrected, the rings can be 
fitted to the pistons. 

10 Fit the piston rings using the same 
technique as for removal. Fit the bottom (oil 
control) ring first, and work up. When fitting 
a three-piece oil control ring, first insert the 
expander, then fit the lower rail with its gap 
positioned 120° from the expander gap, then 
fit the upper rail with its gap positioned 120° 
from the lower rail. When fitting a two-piece 
oil control ring, first insert the expander, then 
fit the control ring with its gap positioned 
180° from the expander gap. Ensure that the 
second compression ring is fitted the correct 
way up, with its identification mark (either 
a dot of paint or the word TOP stamped on 
the ring surface) at the top, and the stepped 
surface at the bottom (see illustrations). 
Arrange the gaps of the top and second 
compression rings 120° either side of the oil 
control ring gap, but make sure that none 
of the rings gaps are positioned over the 
gudgeon pin hole. Note: A/ways follow any 
instructions supplied with the new piston ring 
sets - different manufacturers may specify 
different procedures. Do not mix up the top 
and second compression rings, as they have 
different cross-sections. 


18 Crankshaft - 
refitting 


Selection of new bearing shells 


1 Have the crankshaft inspected and 
measured by a BMW dealer or automotive 
engineering workshop. They will be able to 
carry out any regrinding/repairs, and supply 
suitable main and big-end bearing shells. 


Crankshaft refitting 


Note: New main bearing cap/lower crankcase 
bolts must be used when refitting the 
crankshaft. 

2 Where applicable, ensure that the oil spray 
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17.10c Diesel engines piston rings 


1 Top compression ring 
2 2nd compression ring 
3 Oil control ring 
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jets are fitted to the bearing locations in the 
cylinder block. 

3 Clean the backs of the bearing shells, and 
the bearing locations in both the cylinder 
block/crankcase and the main bearing caps/ 
lower crankcase/bedplate. 

4 Press the bearing shells into their locations, 
ensuring that the tab on each shell engages in 
the notch in the cylinder block/crankcase or 
bearing cap/lower crankcase. Take care not 
to touch any shell's bearing surface with your 
fingers. Note that on petrol engines, the upper 
bearing shells have an oil groove running 
along the full length of the bearing surface. 
On diesel engines, only the shells with a 
yellow paint mark on the back, or lubrication 
groove, must be fitted to the crankcase/ 
cylinder block. The thrust bearing shells fit in 
No 4 or No 5 bearing location on 4-cylinder 
engines, or No 4 or 6 bearing location on 
6-cylinder engines (see illustration). Ensure 
that all traces of protective grease are cleaned 
off using paraffin. Wipe dry the shells with a 
lint-free cloth. Liberally lubricate each bearing 
shell in the cylinder block/crankcase and cap/ 
lower crankcase with clean engine oil (see 
illustration). 

5 Lower the crankshaft into position so that 
Nos 1 and 4 cylinder crankpins (4-cylinder 
engines) or Nos 1 and 6 cylinder crankpins 
(6-cylinder engines), as applicable, will be at 
BDC, ready for fitting No 1 piston. Check the 
crankshaft endfloat as described in Section 14. 


Petrol engines 


6 Fit the lower main bearing shells to their 
locations in the lower crankcase/bedplate. 
Ensure the locating lugs on the shells 
engage with the corresponding recesses in 
the caps. 

7 Check the locating dowels are in place, and 
refit the lower crankcase/bedplate. Thoroughly 
clean the new main bearing bolts, and lightly 
oil the threads, then insert the bolts, tightening 
them only loosely at this stage. 

8 On 6-cylinder engines, tighten the bolts to 
their specified torque settings, in sequence 
(see illustration). 

9 On 4-cylinder engines, tighten the bolts to 
their specified torque settings, working from 
the inside out. 

10 Fitanew crankshaft oil seals, as described 
in Part A or B of this Chapter, as applicable. 
Ensure the grooves in the front seal aligns 
with the lower crankcase-to-block joint. 

11 Obtain the 'Injection Gasket Service Kit' 
from a BMW dealer. This kit includes Loctite 
primer. Use the integral brush to coat the 
inside of the grooves/joint with primer. 

12 Drive the new 'nozzles' into the holes on 
each side of the lower crankcase/block joint. 
A BMW tool No 11 9 360 is available for this 
task, or use a suitably-shaped punch/drift 
(see illustration). 

13 Using the injector supplied, force the 
sealing compound through the nozzle, until 
it can be seen to emerge from the grooves 
in the front and rear crankshaft oil seals (see 


18.4a Fit the thrust bearing shell to the 
correct location - see text 
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18.4b Lubricate the bearing shells 


18.8 Main bearing bolts tightening sequence - 
6-cylinder petrol engines 


illustration). Repeat this procedure on the 
other side. 

14 Again, using the integral brush, coat the 
surface of the sealing compound at the seals 
with primer to bind the sealant. 


Diesel engines 


15 Lubricate the lower bearing shells in the 
main bearing caps with clean engine oil. 
Make sure that the locating lugs on the shells 
engage with the corresponding recesses in 
the caps. 


18.12 Drive the new nozzles into place 


16 Fit the main bearing caps to their correct 
locations, ensuring that they are fitted the correct 
way round (the bearing shell tab recesses in the 
block and caps must be on the same side). 

17 Tighten the main bearing cap bolts to the 
specified torque, in the stages given in the 
Specifications. 


All engines 


18 Check that the crankshaft rotates freely. 
19 Refit the piston/connecting rod assemblies 
as described in Section 19. 


18.13 Force the sealing compound through 
the nozzles until it emerges from the 
grooves alongside the crankshaft oil seals 
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19.7a Insert the piston/connecting rod 
assembly into the cylinder bore ... 


Warning: On engines with oil spray 
A jets fitted to the cylinder block 

between the bearing locations, 
take care not to damage the jets when 
working on the cylinder block/crankcase. 
BMW insist that if the jets are bent, they 
must be renewed. 


Selection of bearing shells 


1 There are a number of sizes of big-end 
bearing shell produced by BMW; a standard 
size for use with the standard crankshaft, and 
oversizes for use once the crankshaft journals 
have been reground. 

2 Have the crankshaft inspected and 
measured by a BMW dealer or automotive 
engineering workshop. They will be able to 
carry out any regrinding/repairs, and supply 
suitable main and big-end bearing shells. 


Piston/connecting rod refitting 


Note: New big-end cap bolts must be used 
when finally refitting the piston/connecting rod 
assemblies. A piston ring compressor tool will 
be required for this operation. 

3 Note that the following procedure assumes 
that the main bearing caps are in place (see 
Section 18). 

4 Press the bearing shells into their locations, 
ensuring that the tab on each shell engages in 
the notch in the connecting rod and cap. On 
4-cylinder petrol, and M57T2 and N47 diesel 
engines, fit the shell with the red mark on its 
back into the bearing cap, and the one with 
the blue mark (or S mark) in to the connecting 
rod. On N57 diesel engines, the shells are 
different for the cap and rod, but will only fit 
one way. Take care not to touch any shell's 
bearing surface with your fingers. Ensure that 
all traces of the protective grease are cleaned 


19.7b ...then lightly tap the assembly into 
the cylinder 


off using paraffin. Wipe dry the shells and 
connecting rods with a lint-free cloth. 

5 Lubricate the cylinder bores, the pistons, 
and piston rings, then lay out each piston/ 
connecting rod assembly in its respective 
position. 

6 Start with assembly No 1. Make sure that 
the piston rings are still spaced as described 
in Section 17, then clamp them in position 
with a piston ring compressor. 

7 Insertthe piston/connecting rod assembly into 
the top of cylinder No 1. Ensure that the arrow on 
the piston crown points towards the crankshaft 
pulley end of the engine, and that the identifying 
marks on the connecting rods and big-end caps 
are positioned as noted before removal. Using 
a block of wood or hammer handle against the 
piston crown, tap the assembly into the cylinder 
until the piston crown is flush with the top of the 
cylinder (see illustrations). 

8 Ensure that the bearing shell is still correctly 
installed. Liberally lubricate the crankpin and 
both bearing shells. Taking care not to mark 
the cylinder bores, pull the piston/connecting 
rod assembly down the bore and onto the 
crankpin. Refit the big-end bearing cap. Note 
that the bearing shell locating tabs must abut 
each other. 

9 Fit new bearing cap securing bolts, then 
tighten the bolts evenly and progressively to 
the Stage 1 torque setting. Once both bolts 
have been tightened to the Stage 1 setting, 
angle-tighten them through the specified 
Stage 2 angle, using a socket and extension 
bar. It is recommended that an angle- 
measuring gauge is used during this stage of 
the tightening, to ensure accuracy. If a gauge 
is not available, use a dab of white paint to 
make alignment marks between the bolt and 
bearing cap prior to tightening; the marks can 
then be used to check that the bolt has been 
rotated sufficiently during tightening. 

10 Once the bearing cap bolts have been 
correctly tightened, rotate the crankshaft. 
Check that it turns freely; some stiffness is to 


be expected if new components have been 
fitted, but there should be no signs of binding 
or tight spots. 

11 Refit the remaining piston/connecting rod 
assemblies in the same way. 

12 Where applicable, refit the oil baffle/ 
deflector to the bottom of the cylinder block. 
13 On 4-cylinder engines, refit the cylinder 
head, balancer shaft housing/oil pump/ 
vacuum pump, and sump as described in 
Part A, C or D of this Chapter. 

14 On 6-cylinder engines, refit the cylinder 
head, oil pump/vacuum pump and sump as 
described in Part B, C or D of this Chapter. 


20 Engine - 
initial start-up after overhaul 


1 With the engine refitted in the vehicle, 
double-check the engine oil and coolant 
levels. Make a final check that everything has 
been reconnected, and that there are no tools 
or rags left in the engine compartment. 

2 Disable the ignition and fuel injection 
systems by removing the engine management 
relay (located in the engine electrical box), and 
the fuel pump fuse (located in the main fuse 
box - see Chapter 12), then turn the engine on 
the starter motor until the oil pressure warning 
light goes out. 

3 Refit the relays (and ensure that the fuel 
pump fuse is fitted), and switch on the ignition 
to prime the fuel system. 

4 Start the engine, noting that this may take a 
little longer than usual, due to the fuel system 
components having been disturbed. 
Caution: When first starting the engine 
after overhaul, if there is a rattling noise 
from the valve gear, this is probably due to 
the hydraulic tappets partially draining. If 
the rattling persists, do not run the engine 
above 2000 rpm until the rattling stops. 

5 While the engine is idling, check for fuel, 
water and oil leaks. Don't be alarmed if there 
are some odd smells and smoke from parts 
getting hot and burning off oil deposits. 

6 Assuming all is well, keep the engine idling 
until hot water is felt circulating through the 
top hose, then switch off the engine. 

7 After a few minutes, recheck the oil and 
coolant levels as described in Weekly checks, 
and top-up as necessary. 

8 If new pistons, rings or crankshaft bearings 
have been fitted, the engine must be treated 
as new, and run-in for the first 500 miles. Do 
not operate the engine at full-throttle, or allow 
it to labour at low engine speeds in any gear. 
It is recommended that the oil and filter are 
changed at the end of this period. 


Chapter 3 


Cooling, heating and ventilation systems 


Contents Section number 
Air conditioning compressor drivebelt - check and 

FOL WEM UD va 7214/8 M ABA 2/8 853 EORR n GNE. See Chapter 1A or 1B 
Air conditioning system - general information and precautions .... 11 
Air conditioning system components — removal and refitting ...... 12 
PINES TAOS Luo ees oer Teeth] remm See Chapter 1A or 1B 
Coolant leva Check 02 zo rre See Weekly checks 
Coolant pump - removal and refitting ........sssreressrerssss 8 


Cooling fan and viscous coupling — removal and refitting 
Cooling system - draining ........... isses See Chapter 1A or 1B 
Cooling system - filling. ........... csse See Chapter 1A or 1B 
Cooling system - flushing .......... eese See Chapter 1A or 1B 


Degrees of difficulty 
x 


SS 
N 


Easy, suitable for 
novice with little 
experience 


Fairly easy, suitable 
for beginner with 
some experience 


Specifications 


Engine codes 
Petrol engines: 
4-cylinder: 
UBI DEED Sour As 5s rama E EAS I n ciate Rare CERE PE EDRI SEN i 
From 09/2007 


4-cylinder 
6-cylinder 


General 
Expansion tank cap opening pressure: 
4-cylinder petrol engines 
6-cylinder petrol engines 
Diesel engines 
Air conditioning refrigerant capacity:* 
320d with M47T2 engine 


* Refer to the underbonnet sticker 


Thermostat 
Opening temperatures 


3e1 

Section number 

Cooling system electrical switches - testing, removal and refitting. . 7 
Cooling system hoses - disconnection and renewal............. 2 
Electric auxiliary heater element — removal and refitting .......... 13 
Electric cooling fan and shroud — removal and refitting .......... 6 


General information and precautions. .......... lesen 1 


Heater/ventilation components — removal and refitting ........... 10 
Heating and ventilation system — general information. ........... 9 
Radiator — removal, inspection and refitting. ......... liess 3 
Radiator airflow control flaps and motor — removal and refitting ... 14 
Thermostat - removal and refitting. ........... leere 4 


Difficult, suitable 
for experienced DIY 


Very difficult, 
suitable for expert 
DIY or professional 


X 
EN 
ES 


M47T2 and N47 
M57T2 and N57 


2.0 + 0.2 bar 
1.4 € 0.2 bar 
1.4 + 0.2 bar 


S. 
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Torque wrench settings Nm If ft 
Compressor mounting bolts: 
All except 6-cylinder petrol engines. ........ sen 20 15 
6-cylinder petrol engines:* 
M8 x 52 mm: 
IN UA RSI SENSE PESE E SSIS PSR Se DERE PDE ES RA 10 7 
cA YU UNSSADOS ORAT TO toca ata ata wane: PTAC faa EET ETT Angle-tighten a further 90° 
M8 x 87 mm 
nU Ud RR COGO DUO TERTIO 10 7 
trs 7l PNE Sa A EU TOS cea TOT SOC TON CRI OSC RES Angle-tighten a further 180° 
Coolant pump nuts/bolts (except 4-cylinder petrol engines): 
6-cylinder petrol engines:* 
MOM esent eR NETS RUE e UNIES s 10 li 
DUMDER CU PE Sa ri IHRE MITES 9 UXBUR ae NMP TEN Angle-tighten a further 90° 
Diesel engines 
CRISES EIEN S SIRE TT TIAE DE ERO eeu Bos e CS ECHO EIER AGE IO 10 7 
OSU GE ESI IEICE (O3 SAORI GER QE HOES EOE 13 10 
LIC PODER TTE NO e OTHO ol eis E NS 22 16 
Coolant pump to power steering pump (4-cylinder petrol engines).... 32 24 
Coolant temperature sensor. ....... cc cece eem 13 10 
Cooling fan viscous coupling to coolant pump (left-hand thread)... . . 40 30 
Facia crossmember: 
Gh PUIG PN PEPERIT ETUR UESTUUSSPROET T RTT 21 15 
To steering column bracket... «eem ehm menn ninm frm 19 14 
Refnigerant pipe HMhnions 25 aai aaa ais ah area eine apa c UR le era a E Row n 20 15 
Thernostet Cover DolEs. ci oa ose error cm m imer etm m NE 10 7 
TERETE DOUBIDO E CAPERE E E IE E E A E V Giese mare a bates 10 7 


* Do not re-use 


Caution: All aluminium fastenings must be renewed. If in doubt, try to attract the bolt/stud with a magnet. Aluminium is not magnetic. 


The cooling system is of pressurised type, 
comprising a pump, an aluminium crossflow 
radiator, cooling fan, and a thermostat. The 
system functions as follows. Cold coolant 
from the radiator passes through the hose 
to the coolant pump where it is pumped 
around the cylinder block and head passages. 
After cooling the cylinder bores, combustion 
surfaces and valve seats, the coolant reaches 
the underside of the thermostat, which is 
initially closed. The coolant passes through 
the heater and is returned through the cylinder 
block to the coolant pump. 

When the engine is cold the coolant 
circulates only through the cylinder block, 
cylinder head, expansion tank and heater. 
When the coolant reaches a predetermined 
temperature, the thermostat opens and 
the coolant passes through to the radiator. 
On some models, the thermostat opening 
and closing is controlled by the engine 
management ECM by a heating element 
within the wax capsule of the thermostat. 
This allows fine control of the engine running 
temperature, resulting in less emissions, 
and better fuel consumption. As the coolant 
circulates through the radiator it is cooled by 
the inrush of air when the car is in forward 
motion. Airflow is supplemented by the action 
of the cooling fan. Upon reaching the radiator, 
the coolant is now cooled and the cycle is 
repeated. 


Two different fan configurations are used, 
depending on model. On some engines, the 
fan is electrically-operated, and mounted on 
the engine side of the radiator. On others, a 
belt-driven cooling fan is fitted. The belt is 
driven by the crankshaft pulley via a viscous 
fluid coupling. The viscous coupling varies the 
fan speed, according to engine temperature. 
At low temperatures, the coupling provides 
very little resistance between the fan and 
pump pulley so only a slight amount of 
drive is transmitted to the cooling fan. As 
the temperature of the coupling increases, 
so does its internal resistance therefore 
increasing drive to the cooling fan. 

On 4-cylinder petrol engines, the coolant 
pump is belt-driven, and is coupled to the 
power steering pump. On 6-cyinder petrol 
engines, the coolant pump is driven by an 
integral electric motor, which is under the 
control of the engine management ECM. On 
diesel engines the coolant pump is driven 
by the auxiliary drivebelt from the crankshaft 
pulley. 

Refer to Section 11 for information on the 
air conditioning system. 


Warning: Do not attempt to remove 
A the expansion tank filler cap or 

disturb any part of the cooling 
system while the engine is hot, as there is 
a high risk of scalding. If the expansion tank 
filler cap must be removed before the engine 
and radiator have fully cooled (even though 
this is not recommended) the pressure in the 
cooling system must first be relieved. Cover 


the cap with a thick layer of cloth, to avoid 
scalding, and slowly unscrew the filler cap 


until a hissing sound can be heard. When 
the hissing has stopped, indicating that the 
pressure has reduced, slowly unscrew the 
filler cap until it can be removed; if more 
hissing sounds are heard, wait until they 
have stopped before unscrewing the cap 
completely. At all times keep well away from 
the filler cap opening. 

* Do not allow antifreeze to come into 
contact with skin or painted surfaces of 
the vehicle. Rinse off spills immediately 
with plenty of water. Never leave antifreeze 
lying around in an open container or in a 
puddle in the driveway or on the garage 
floor. Children and pets are attracted by 
its sweet smell. Antifreeze can be fatal if 
ingested. 

* Refer to Section 11 for precautions to 
be observed when working on models 
equipped with air conditioning. 
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Note: Refer to the warnings given in Section 1 
of this Chapter before proceeding. 

1 If the checks described in Chapter 1A or 1B 
reveal a faulty hose, it must be renewed as 
follows. 

2 First drain the cooling system (see Chap- 
ter 1A or 1B). If the coolant is not due for 
renewal, it may be re-used if it is collected in 
a clean container. 

3 To disconnect a hose, prise up the wire 
retaining clip and pull the hose from its 
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fitting (see illustrations). Some hoses may 
be secured using traditional hose clamps. 
To disconnect these hoses, slacken the 
worm-drive screw, then move them along the 
hose, clear of the relevant inlet/outlet union. 
Carefully work the hose free. While the hoses 
can be removed with relative ease when new, 
or when hot, do not attempt to disconnect 
any part of the system while it is still hot. 

4 Note that the radiator inlet and outlet unions 
are fragile; do not use excessive force when 
attempting to remove the hoses. If a hose 
proves to be difficult to remove, try to release 
it by rotating the hose ends before attempting 
to free it (see Haynes Hint). 


HAYNES If all eise fails, cut the hose 
with a sharp knife, then slit 
it so that it can be peeled 
off in two pieces. Although 


this may prove expensive if the hose is 
otherwise undamaged, it is preferable 
to buying a new radiator. 


5 To refit a hose, simply push the end over the 
fitting until the retaining clip engages and lock 
the hose in place. Pull the hose to make sure 
its locked in place. When fitting a hose with 
traditional hose clips, first slide the clips onto 
the hose, then work the hose into position. If 
the hose is stiff, use a little soapy water as a 
lubricant, or soften the hose by soaking it in hot 
water. Work the hose into position, checking 
that it is correctly routed, then slide each clip 
along the hose until it passes over the flared 


3.2 Undo the bolts (arrowed) and remove 
the intake duct 


3.5c Prise out the clip (arrowed) and 
disconnect the coolant hose from the 
automatic transmission fluid cooler 
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2.3a Prise up the wire locking clip . . . 


end of the relevant inlet/outlet union, before 
securing it in position with the retaining clip. 

6 Refill the cooling system with reference to 
Chapter 1A or 1B. 

7 Check thoroughly for leaks as soon as 
possible after disturbing any part of the 
cooling system. 


3 Radiator - Su 

removal, inspection N 

and refitting * 
Removal 


"TUTTI /f leakage is the reason 


HiNT for wanting to remove the 


radiator, bear in mind that 

minor leaks can be often be 
cured using a radiator sealant with the 
radiator in situ. 


3.5a Prise up the clip (arrowed) and 
disconnect the upper ... 


3.7a Undo the radiator retaining bolt in the 
left-hand upper corner (arrowed) . . . 


: 


2.3b ...and pull the hose from the fitting 


1 Drain the cooling system as described in 
Chapter 1A or 1B. 

2 Undo the bolts and remove the air intake 
duct rearwards and upwards from place (see 
illustration). 

3 On petrol-engined models, remove the air 
filter housing as described in Chapter 4A. 

4 Remove the electric cooling fan and shroud 
as described in Section 6. 

5 Prise out the wire clips and disconnect the 
radiator upper and lower coolant hoses (see 
illustrations). Where applicable, disconnect 
the coolant hose from the automatic 
transmission fluid cooler. 

6 On diesel models with automatic trans- 
mission, undo the bolt and detach the fluid 
cooler hose from the radiator. 

7 Undo the upper mounting bolts, then pull 
the top of the radiator rearwards and upwards 
from place (see illustrations). 


3.7b ... and the right-hand upper corner 
(arrowed) 


4.2 Disconnect the lower hose from the 
thermostat housing, then unplug the 
wiring connector (arrowed) - viewed from 
underneath 


Inspection 


8 If the radiator has been removed due 
to suspected blockage, reverse flush it as 
described in Chapter 1A or 1B. Clean dirt 
and debris from the radiator fins, using an 
airline (in which case, wear eye protection) or 
a soft brush. Be careful, as the fins are easily 
damaged, and are sharp. 

9 If necessary, a radiator specialist can 
perform a 'flow test' on the radiator, to 
establish whether an internal blockage exists. 
10 A leaking radiator must be referred to a 
specialist for permanent repair. Do not attempt 
to weld or solder a leaking radiator, as damage 
may result. 

11 Inspect the radiator lower mounting 
rubbers for signs of damage or deterioration 
and renew if necessary. 


Refitting 


12 Refitting is the reverse of removal, noting 
the following points. 

a) Lower the radiator into position, engage 
it with the mountings and secure it in 
position with the retaining bolts. 

b) Ensure that the fan cowl is correctly 
located with the lugs on the radiator and 
secure it in position with the clips. 

c) Reconnect the hoses and ensure the 
retaining clips engage securely. 

d) Check the condition of the O-ring seals in 
the end of the radiator fittings. Renew any 
that are defective. 

e) On completion, refill the cooling system 
(see Chapter 1A or 1B). 


4.9 Disconnect the sensor wiring plug 
(arrowed) 


4.3 Undo the Torx bolts (arrowed) and 
remove the thermostat cover 


4 Thermostat - 
removal and refitting 


WHY 


Note: A new thermostat sealing ring and 
(where fitted) housing gasket/seal will be 
required on refitting. 


Removal 


1 Drain the cooling system as described in 
Chapter 1A or 1B. 

4-cylinder petrol engines 

2 Pull out the wire locking clip and disconnect 
the lower hose from the thermostat housing 
(see illustration). Where applicable, 
disconnect the thermostat wiring plug. 

3 Undo the retaining Torx bolts, and 
remove the thermostat cover (complete with 
thermostat) downwards (see illustration). 
Note that the thermostat is integral with the 
cover, and can only be renewed as a compiete 
assembly. Discard the O-ring seal, a new one 
must be fitted. 

6-cylinder petrol engines 

4 Undo the fasteners and remove the engine 
undershield — if not already done so. 

5 Release the clamps/prise out the clips 
and disconnect the 4 coolant hoses from the 
thermostat housing, which is located above 
the coolant pump at the front right-hand 
corner of the cylinder block (see illustration). 
6 Disconnect the wiring plug from the base of 
the thermostat housing. 

7 Undo the 2 bolts and remove the thermostat 


4.12 Undo the bolts securing the EGR pipe 
to the exhaust manifold (arrowed) 


4.5 Thermostat housing (1) and coolant 
pump (2) - 6-cylinder petrol engines 
housing. Note that the thermostat housing is 

only available as a complete unit. 


M47T2 and M57T2 diesel engines 


8 Undo the 2 bolts, remove the acoustic cover 
from the top of the engine, then undo the 
fasteners and remove the engine undershield. 
9 Release the clips, disconnect the sensor 
wiring plug and remove the intercooler outlet 
pipe from the left-hand side of the engine (see 
illustration). 

10 Remove the auxiliary drivebelts as 
described in Chapter 1B. 

11 On 6-cylinder engines, remove the cooling 
fan and viscous coupling as described in 
Section 5 (where fitted). 

12 Undo the bolts, release the clamp and 
remove the EGR pipe from position (see 
illustration). On models with automatic 
transmission, remove the EGR cooler as 
described in Chapter 4C. 

13 Lever out the clips and disconnect the 
coolant hoses from the thermostat housing. 
14 Undo the bolts and remove the thermostat 
housing (see illustration). Note that the 
thermostat is integral with the housing, and 
can only be renewed as a complete assembly. 
Discard the O-ring seal, a new one must be 
fitted. 

N47 diesel engines 

15 Remove the EGR cooler as described in 
Chapter 4C. 

16 Remove the air filter housing as described 
in Chapter 4B. 

17 Release the clips and remove the turbo- 


4.14 Thermostat housing bolts (arrowed) 
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4.17a To release this type, press the hose 
onto the connection, then prise out the clip 
(arrowed) 


charger-to-intercooler air hose on the right-hand 
side of the engine (see illustrations). 

18 Release the clamp and disconnect the 
coolant hose from the thermostat housing. 

19 Undo the 4 bolts and remove the thermo- 
stat housing (see illustrations). Pull the 
thermostat from the housing. Discard the 
O-ring seal, a new one must be fitted. 


N57 diesel engines 


20 Remove the cooling fan and shroud as 
described in Section 6. 

21 Release the clips and remove the inter- 
cooler-to-turbocharger air hose on the right- 
hand side of the engine (see illustration 4.17a 
and 4.17b). 

22 Release the clamp and disconnect the 
coolant hose from the thermostat housing. 

23 Undo the 4 bolts and remove the thermo- 
stat housing (see illustration 4.19a, 4.19b 
and 4.19c). Note that the thermostat is integral 
with the housing, and can only be renewed as 
a complete assembly. Discard the O-ring seal, 
a new one must be fitted. 


Refitting 


24 Refitting is a reversal of removal, bearing 
in mind the following points. 
a) Renew the thermostat cover/housing 
O-ring seal. 
b) Tighten the thermostat cover/housing 
bolts to the specified torque where given. 
c) On completion refill the cooling system as 
described in Chapter 1A or 1B. 


5 Cooling fan and EN 
viscous coupling — 
removal and refitting 


Note: This viscous coupling and fan is only 
fitted to some 6-cylinder diesel models. 


Removal 


1 Remove the bolts and remove the plastic 
cover from above the radiator. 

2 Release the fan shroud upper retaining clips 
by pulling out their centre pins then lift the 
shroud upwards and out of position. 

3 Using a suitable open-ended spanner 
unscrew the viscous coupling from the coolant 
pump and remove the cooling fan. Note: The 
viscous coupling has a left-hand thread. |f 


4.17b Disconnect the turbocharger-to- 
intercooler hose (arrowed) 


4.19b Pull the thermostat from the housing 


necessary use a strip of metal bolted to the 
drive pulley to counterhold the nut. 

4 If necessary, slacken and remove the 
retaining bolts and separate the cooling fan 
from the coupling noting which way around 
the fan is fitted. 

Refitting 

5 Where necessary, refit the fan to the viscous 
coupling and securely tighten its retaining 
bolts. Make sure the fan is fitted the correct 
way around. Note: /f the fan is fitted the wrong 
way around the efficiency of the cooling 
system will be significantly reduced. 

6 Refit the fan and shroud. Screw the fan 
onto the coolant pump and tighten it to the 
specified torque. Engage the fan shroud 
with the lugs on the radiator and secure it in 
position with the retaining clips. 

7 Reconnect the auxiliary cooling ducts 
(where fitted) to the shroud then refit the 


4.19a Undo the thermostat housing bolts 


-—— N 0 
4.19c Renew the thermostat housing seal 


plastic cover to the bonnet crossmember and 
securely tighten its retaining bolts. 
6 Electric cooling fan ES 
and shroud - 
removal and refitting ES 
Removal 
1 Undo the bolts, and remove the air intake 


hood from the centre of the bonnet slam panel 
(see illustration 3.2). Disconnect the intake 
hose as the hood is withdrawn. 

2 On automatic transmission models, release 
the fasteners, remove the engine undershield, 
then undo the bolt and detach the transmission 
cooler from the fan shroud (see illustrations). 
There's no need to disconnect the hoses. 

3 Disconnect the fan motor wiring plug, and 
unclip the coolant hose from the top of the 


6.2a Undo the fasteners (arrowed) and 
remove the engine undershield 


6.2b Transmission fluid cooler retaining 
bolt (arrowed) 


6.3 Release the power steering hoses 
(arrowed) from the fan shroud 


6.5a Pull back the clip (arrowed) . . . 


shroud, and the power steering pipes (see 
illustration). 

4 Unclip the wiring harness, then undo the 
bolt at the right-hand upper edge of the 
shroud (see illustration). 

5 Pull back and release the clip at the left-hand 
side, and lift the shroud from place (see illus- 
trations). 


Refitting 


6 Refitting is a reversal of removal, ensuring the 
lugs on the lower edge of the shroud engage in 
the corresponding slots in the radiator edge. 


7 Cooling system 
electrical switches - 
testing, removal and refitting 


AED 


Testing 
1 Testing of the switches/sensors should 


7.5 Radiator outlet thermostatic switch 
(arrowed) 


‘3 


6.4 Undo the bolt (arrowed) in the upper 
right-hand corner of the shroud 


6.5b ... then lift the fan and shroud from 
place 

be entrusted to a BMW dealer or suitably- 

equipped specialist. 


Radiator outlet 
thermostatic switch 


Note: Not all models are fitted with a radiator 
outlet thermostatic switch. 

2 The switch is located in the radiator lower 
hose. The engine and radiator should be cold 
before removing the switch. 

3 Disconnect the battery negative lead (see 
Chapter 5A). 

4 Either drain the cooling system to below 
the level of the switch (as described in 
Chapter 1A or 1B), or have ready a suitable 
plug which can be used to plug the switch 
aperture in the radiator whilst the switch is 
removed. If a plug is used, take great care 
not to damage the radiator, and do not use 
anything which will allow foreign matter to 
enter the radiator. 


sensor (arrowed) is located under the 
intake manifold — 4-cylinder petrol engines 


5 Disconnect the wiring plug from the switch 
(see illustration). 

6 Release the retaining clip, and remove the 
switch. Recover the sealing ring. 

7 Refitting is a reversal of removal using a new 
sealing washer. On completion, refill the cooling 
system as described in Chapter 1A or 1B or 
top-up as described in Weekly checks. 

8 Start the engine and run it until it reaches 
normal operating temperature, then continue 
to run the engine and check that the cooling 
fan cuts in and functions correctly. 


Coolant temperature sensor 


4-cylinder petrol engines 


9 Either partially drain the cooling system to 
just below the level of the sensor (as described 
in Chapter 1A), or have ready a suitable plug 
which can be used to plug the sensor aperture 
whilst it is removed. If a plug is used, take great 
care not to damage the sensor unit aperture, 
and do not use anything which will allow foreign 
matter to enter the cooling system. 

10 The sensor is located on the left-hand 
side of the cylinder block below the intake 
manifold (see illustration). To access the 
sensor, remove the alternator as described in 
Chapter 5A. 

11 Disconnect the wiring plug, and unscrew 
the sensor from the cylinder block. Recover 
the sealing ring. 

12 Renew the sealing ring and refit the 
sensor, tightening it to the specified torque. 
13 Reconnect the wiring connector then refill 
the cooling system as described in Chapter 1A 
or top-up as described in Weekly checks. 
Check for leaks. 


6-cylinder petrol engines 


14 Either partially drain the cooling system 
to just below the level of the sensor (as 
described in Chapter 1A), or have ready a 
suitable plug which can be used to plug the 
sensor aperture whilst it is removed. If a plug 
is used, take great care not to damage the 
sensor unit aperture, and do not use anything 
which will allow foreign matter to enter the 
cooling system. 

15 Undo the bolts, and remove the air intake 
hood from the centre of the bonnet slam panel 
(see illustration 3.2). Disconnect the intake 
hose as the hood is withdrawn. 

16 The sensor is screwed into the front side 
of the cylinder head. Release the clip and 
disconnect the wiring from the sensor. 

17 Unscrew the sensor unit from the cylinder 
head (see illustration). 

18 Apply a little sealant to the sensor unit 
threads and refit the sensor, tightening it to 
the specified torque. 

19 Reconnect the wiring connector then refill 
the cooling system as described in Chapter 1A 
or top-up as described in Weekly checks. 
Check for leaks. 


47T2 and M57T2 diesel engines 


20 Either partially drain the cooling system to 
just below the level of the sensor (as described 


7.17 Coolant temperature sensor 
(arrowed) - 6-cylinder petrol engines 


in Chapter 1B), or have ready a suitable plug 
which can be used to plug the sensor aperture 
whilst it is removed. If a plug is used, take great 
care not to damage the sensor unit aperture, 
and do not use anything which will allow foreign 
matter to enter the cooling system. 

21 The sensor is located under the intake 
manifold at the rear of the left-hand side of the 
cylinder head. Remove the intake manifold as 
described in Chapter 4B. 

22 Release the clip, and disconnect the 
wiring plug from the sensor. 

23 Unscrew the sensor from the cylinder 
head (see illustration). 

24 Apply a little sealant to the sensor unit 
threads and refit the sensor, tightening it to 
the specified torque. 

25 Reconnect the wiring connector then refill 
the cooling system as described in Chapter 1B 
or top-up as described in Weekly checks. 
Check for leaks. 


N47 and N57 diesel engines 


26 Either partially drain the cooling system 
to just below the level of the sensor (as 
described in Chapter 1B), or have ready a 
suitable plug which can be used to plug the 
sensor aperture whilst it is removed. If a plug 
is used, take great care not to damage the 
sensor unit aperture, and do not use anything 
which will allow foreign matter to enter the 
cooling system. 

27 Lift up the front edge, then slide the 
acoustic cover forwards from the top of the 
engine (see illustration). 

28 The sensor is located at the front of the 
cylinder head. Slide up the locking clip and 
disconnect the wiring plug from the sensor 
(see illustration). 

29 Using a deep socket, unscrew the sensor 
from the cylinder head. 

30 Apply a little sealant to the sensor unit 
threads and refit the sensor, tightening it to 
the specified torque. 

31 Reconnect the wiring connector then refill 
the cooling system as described in Chapter 1B 
or top-up as described in Weekly checks. 
Check for leaks. 


Coolant level switch 


32 The level switch is fitted into the base of 
the coolant expansion tank. Disconnect the 
level switch wiring plug (see illustration). 
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7.23 Coolant temperature sensor (arrowed) 
- M47T2 and M57T2 diesel engines 


7.28 Coolant temperature sensor 
(arrowed) - N47 and N57 diesel engines 


33 Undo the 2 retaining bolts and raise the 
coolant tank. There's no need to disconnect 
the hoses. 

34 Tilt the expansion tank so the switch 
is uppermost, then rotate the switch anti- 
clockwise and pull it from the tank. 

35 Refitting is a reversal of removal. If 
necessary, top-up the coolant as described in 
Weekly checks. 


8 Coolant pump - ES 
removal and refitting SN 
N 


Note: A new sealing ring will be required on 
refitting. 
Removal 


1 Drain the cooling system as described in 
Chapter 1A or 1B. 


8.3a The pulley is secured to the power 
steering pump by 3 bolts (arrowed) 


7.27 Pull up the front edge, and slide 
forwards the engine cover 


7.32 The level switch is located at the 
base of the expansion tank (arrowed) 


4-cylinder petrol engines 

2 Slacken the power steering pump pulley 
bolts, then remove the auxiliary drivebelt as 
described in Chapter 1A. If necessary, counter- 
hold the pulley with an Allen key in its centre. 

3 The coolant pump is bolted to the power 
steering pump, and both items must be 
removed together. Remove the power steering 
pump pulley, then slacken the two bolts 
securing the power steering pump to the 
coolant pump (see illustrations). 

4 Jack up the front of the vehicle, and support 
it securely on axle stands (see Jacking and 
vehicle support). Undo the fasteners and 
remove the engine undershield. 

5 Prise up the locking wire clips and 
disconnect the three hoses from the 
thermostat housing (see illustration). Note 
that the power steering pump hoses remain 
connected. 


8.3b Power steering pump-to-coolant 
pump bolts (arrowed) 
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8.5 Disconnect the 3 hoses (arrowed) from 
the thermostat housing 


8.15 Coolant pump retaining bolts (arrowed) 


6 Undo the four bolts and separate the power 
steering pump from the engine block. Unscrew 
the bolt and remove the bracket supporting 
power steering pipes at the front of the engine 
block (where fitted). 

7 Remove the two coolant pump-to-power 
steering pump bolts previously-slackened, 
and remove the coolant pump. Discard the 
pump-to-block connecting piece - a new one 
must be fitted (see illustration). 

8 If necessary, the coolant pump can be 
separated from the thermostat housing by 
removing the housing cover (complete with 
thermostat), and unscrewing the four bolts 
securing the housing to the pump body. 

9 The coolant pump can be opened for 
seal renewal by removing the 6 bolts and 
separating the two halves of the pump. 
Discard the rubber seal, a new one must be 
fitted (see illustration). 

6-cylinder petrol engines 

10 On these models, an electric cooling pump 
is fitted. Remove the thermostat as described 
in Section 4. 

11 Slacken the clamps and disconnect the 
coolant hoses from the rear of the pump, 
which is bolted to the right-hand front corner 
of the cylinder block (see illustration 4.5). 

12 Disconnect the wiring plug from the base 
of the pump. 


8.7 Prise out the pump-to-cylinder block 
connecting piece 


8.9 Undo the bolts and separate the two 
halves of the pump 


8.16 The original coolant pump gasket was part of the timing 


chain cover gasket. Cut where arrowed to separate the two 


13 Slacken and remove the pump retaining 
bolts and withdraw the pump. Discard the 
retaining bolts - new ones must be used. 


M47T2 and M57T2 diesel engines 


14 Remove the thermostat as described in 
Section 4. 

15 Undo the 4 retaining bolts and remove the 
coolant pump (see illustration). 

16 The coolant pump gasket was originally 
integral with the lower timing cover gasket. 
In order to remove the pump gasket, cut 
through where the gaskets join (see illus- 
tration). 


8.18 Coolant pump retaining bolts 
(arrowed) 


N47 and N57 diesel engines 


17 Remove the thermostat as described in 
Section 4. 

18 Undo the retaining bolts and remove the 
pump (see illustration). Discard the pump seal. 


Refitting 


4-cylinder petrol engines 


19 If the two halves of the pump have been 
separated, renew the rubber seal, reassemble 
the two halves, and tighten the 6 bolts securely. 

20 If removed, refit the thermostat housing 
and cover, using new O-ring seals. Tighten the 
bolts securely. 

21 Renew the pump-to-engine block connecting 
piece. Fit the connecting piece to the pump. 

22 Smear the pump drive lugs with grease, 
and align them with the corresponding lugs of 
the power steering pump. 

23 Fitthe coolant pump to the power steering 
pump, finger-tightening the bolts only at this 
stage. 

24 Refit the power steering pump to the 
engine block, ensuring that the coolant pump 
connecting piece engages correctly with the 
corresponding hole in the block. Tighten the 
power steering pump mounting bolts securely. 

25 Tighten the coolant pump-to-power 
steering pump bolts to the specified torque. 


26 The reminder of refitting is a reversal of 
removal. 

6-cylinder petrol engines 

27 Position the pump against the cylinder 
block, then fit the new retaining bolts, and 
tighten them to their specified torque. 

28 Reattach the hoses at the rear of the 
pump, and tighten the clamps securely. 

29 Reconnect the pump wiring plug. 

30 Refit the thermostat as described in 
Section 4. 


M47T2 and M57T2 diesel engines 


31 Cutthe coolant pump gasket from the new 
lower timing cover gasket. Ensure it locates 
correctly on the cylinder block. Note that new 
coolant pump gaskets may now be available 
separately from the timing cover gasket. 

32 Position the pump, insert the retaining bolts 
and tighten them to the specified torque. 

33 Refit the thermostat as described in Sec- 
tion 4. 


N47 and N57 diesel engines 


34 Fit a new seal to the pump, then fit the 
pump and tighten the bolts to the specified 
torque (see illustration). 

35 Refit the thermostat as described in Sec- 
tion 4. 


general information 


1 The heating/ventilation system consists of 
a multispeed blower motor, face-level vents in 
the centre and at each end of the facia, and 
air ducts to the front and rear footwells. 

2 The control unit is located in the facia, and 
the controls operate flap valves to deflect and 
mix the air flowing through the various parts of 
the heating/ventilation system. The flap valves 
are contained in the air distribution housing, 
which acts as a central distribution unit, 
passing air to the various ducts and vents. 

3 Cold air enters the system through the 
grille at the rear of the engine compartment. 
A pollen filter is fitted to the inlet to filter out 
dust, spores and soot from the incoming air. 

4 The airflow, which can be boosted by the 
blower, then flows through the various ducts, 
according to the settings of the controls. Stale 


10.6 Undo the bolts (arrowed) and remove 
the pollen filter cover 
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air is expelled through ducts at the rear of the 
vehicle. If warm air is required, the cold air is 
passed through the heater matrix, which is 
heated by the engine coolant. 

5 If necessary, the outside air supply can be 
closed off, allowing the air inside the vehicle to 
be recirculated. This can be useful to prevent 
unpleasant odours entering from outside the 
vehicle, but should only be used briefly, as 
the recirculated air inside the vehicle will soon 
deteriorate. 

6 Certain models may be fitted with 
heated front seats. The heat is produced 
by electrically-heated mats in the seat and 
backrest cushions (see Chapter 12). The 
temperature is regulated automatically by a 
thermostat, and can be set at one of three 
levels, controlled by switches on the facia. 


10 Heater/ventilation 
components - 
removal and refitting 


Heater/air conditioning/ 
ventilation control unit 


1 Disconnect the battery negative lead (see 
Chapter 5A). 

2 Using a blunt, flat-bladed tool, carefully prise 
the control unit from the facia, releasing the 
clip each side of the unit (see illustrations). 
Note their fitted positions and disconnect the 
wiring plugs as the unit is withdrawn. 

3 Carefully unclip the trim surround from the 
control unit. 

4 Refitting is a reversal of removal. Note that 


10.2a Carefully prise the control unit from 
the facia 


remove the plastic cover each side 


8.34 Renew the pump seal 


if a new control unit has been fitted, it must 
be programmed using BMW test equipment. 
Entrust this task to a BMW dealer or suitably- 
equipped specialist. 


Heater assembly 


5 Have the air conditioning refrigerant 
discharged by a suitably-equipped specialist. 
6 Working at the rear of the engine com- 
partment, undo the bolts and remove the 
pollen filter cover (see illustration). Slide the 
filter from the housing. If necessary, refer to 
Chapter 1A or 1B. 

7 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the wiring where 
applicable (see illustration). 

8 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 

9 Release the catch and undo the bolt each 


10.2b Lever over the catches and 
disconnect the wiring plugs 


10.8 Release the clips (arrowed) and slide 
the cable guide forwards 


10.9a Rotate the temperature sensor and 
pull it from the bracket. On the passenger's 
side, disconnect the bonnet switch 


10.10 Remove the cap in the centre of the 
scuttle trim panel 


side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 

Models with suspension turret braces 


10 Remove the plastic cap from the centre 


10.13 Refrigerant pipe retaining bolts 
(arrowed) 
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10.16 Remove the cap and undo the bolt 
exposed 


10.9b Undo the bolt, release the clips each 
side... 


10.11 Undo the boit (arrowed) in the 
centre... 


of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45° anti-clockwise, 
and one without a central slot, which is prised 
from place (see illustration). Note, if the cap 
or seal are damaged, they must be renewed. 


(arrowed) 


10.19a Squeeze together the tabs (arrowed) 
and release the upper hose clamp .. . 


10.9c ...and pull the pollen filter lower 
housing forwards 


10.12 ... and the bolt at each end of the 
braces 


Failure to do so may result in water ingress. 
11 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illustration). 
Discard the bolt - a new one must be fitted. 
12 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place 
(see illustration). Do not allow the bulkhead 
grommets to be displaced. Discard the bolts — 
new ones must be fitted. 


All models 


13 Undo the 2 bolts and detach the refrigerant 
pipes from the expansion valve at the engine 
compartment bulkhead (see illustration). 
Discard the pipe seals, new ones must be 
fitted. 

14 Undo the 2 bolts and remove the 
expansion valve (see illustration). Recover 
the plate behind the valve. 

15 Remove the complete facia as described 
in Chapter 11. 

16 Unclip the plastic cap from the engine 
compartment bulkhead, then undo the bolt 
(see illustration). 

17 Unclip the left- and right-hand footwell air 
ducts from the heater assembly. 

18 Clamp both heater hoses as close to the 
bulkhead as possible to minimise coolant 
loss. Alternatively, drain the cooling system as 
described in Chapter 1A or 1B. 

19 Disconnect the heater hoses at the bulkhead 
(see illustrations). If possible, use compressed 
air applied to one of the heater matrix pipes to 
evacuate coolant from the heater. 

20 Undo the 4 nuts securing the heater 
assembly in the area of the coolant hose 


10.19b ... prise out the wire clip (arrowed) 
and pull the lower hose from the pipe 


om 
10.22b ...a bolt (arrowed) beside the 
fusebox... 
connections, then carefully remove the sealing 
plate and rubber (see illustration). 
21 Make a note of their fitted positions and 
routing, then unclip all wiring harnesses/cable 
ducts from the facia crossmember. 
22 Undo the various nuts and bolts and, 


. . 2 bolts (arrowed) in the 


10.22h ...2 bolts (arrowed) above the 
crossmember on the driver's side . . . 
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10.20 Undo the nuts (arrowed) then 
remove the sealing plate and rubber 


10.22c ...a bolt (arrowed) at the floor 


tunnel... 


with the help of an assistant, manoeuvre 
the facia crossmember from the passenger 
cabin (see illustrations). Caution: The facia 
crossmember has a lot of sharp edges - it 
would be prudent to wear gloves. 

23 Remove the heater assembly from the 


cM E 3 
10.22f ...a bolt in the engine compartment 
above the steering column hole (arrowed) . . . 


10.22i ... and one each side of the bracket 
above the steering column (arrowed) 


10.22a The facia crossmember is secured 
by 2 nuts at each end (arrowed)... 


10.22d ...a bolt above the pedals 
(arrowed)... 
passenger cabin. Note the evaporator drain 
grommet in the floor (see illustration). 
24 Refitting is a reversal of removal, noting 
the following points: 
a) Tighten all fasteners to their specified 
torque, where given. 


10.22g ...a bolt on the right-hand side of 
the heater housing (arrowed) . . . 


Evaporator drain grommet (arrowed) 


10.28b ... and slide the blower motor 
housing upwards 


b) Renew all seals and gaskets. 

c) Have the refrigerant circuit recharged by a 
suitably-equipped specialist. 

d) Top-up the coolant system as described 
in Chapter 1A or 1B. 


10.31 Slacken the pipe clamp bolts 
(arrowed) 


10.35a Lift the retaining clip (arrowed) . . . 


. and undo the plate retaining 


10.29 Matrix cover bolts (arrowed) 


Heater matrix 


25 Remove the heater assembly as described 
previously in this Section. 
26 Peel off the rubber grommet around the 


... rotate the blower motor anti- 
clockwise and remove it 


10.28a Undo the 3 bolts (arrowed) . . . 
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10.30 Slide the matrix from the housing 


pipes, and undo the bolt securing the mounting 
plate around the pipes (see illustrations). 

27 Disconnect the wiring plug from the air 
recirculation servo motor on the top of the 
heater blower motor housing, and release the 
wiring harness from the retaining clips. 

28 Undo the 3 bolts and slide the heater 
blower motor housing upwards from the main 
heater housing (see illustrations). 

29 Undo the matrix cover bolts and remove 
the cover (see illustration). On diesel models 
with an electric auxiliary heating element, 
disconnect the wiring plug, and slide out the 
element (see illustration 13.4). 

30 Undo the bolt securing the air conditioning 
evaporator pipes clamp, then slide the matrix 
and pipes from the heater assembly (see 
illustration). Be prepared for coolant spillage. 
31 If required, slacken the clamp bolts 
and detach the pipes from the matrix (see 
illustration). Discard the sealing rings, new 
ones must be fitted. 

32 Refitting is a reversal of removal, noting 
the following points: 

a) Use new sealing rings between the pipes 
and the matrix. 

b) When refitting the matrix, the outlet 
connection (slightly larger - marked with a 
black dot) must be at the top. 

c) Top-up the coolant system as described 
in Chapter 1A or 1B. 


Heater blower motor 


33 Undo the 2 bolts, and slide the trim panel 
under the passenger's glovebox downwards 
and rearwards (see illustration). Disconnect 
the footwell light as the panel is withdrawn. 


10.38 Blower motor resistor bolts 
(arrowed) 


34 Disconnect the blower motor wiring plug. 
35 Lift the retaining clip slightly, rotate the 
blower motor anti-clockwise and slide it from 
the housing (see illustrations). 

36 Refitting is a reversal of the removal 
procedure making sure the motor is correctly 
clipped into the housing. 


Heater blower motor resistor 


37 Remove the heater blower motor as 
described in this Section. 

38 Undo the 2 bolts, and remove the resistor 
(see illustration). 

39 Refitting is the reverse of removal. 


11 Air conditioning system - 
general information 
and precautions 


General information 


1 An air conditioning system enables the 
temperature of incoming air to be lowered, 
and dehumidifies the air, which makes for 
rapid demisting and increased comfort. 

2 The cooling side of the system works in 
the same way as a domestic refrigerator. 
Refrigerant gas is drawn into a belt-driven 
compressor and passes into a condenser 
mounted in front of the radiator, where it 
loses heat and becomes liquid. The liquid 
passes through an expansion valve to an 
evaporator, where it changes from liquid under 
high pressure to gas under low pressure. 
This change is accompanied by a drop in 


12.3 Cut through the foam at the points 
arrowed 
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11.5a The refrigerant circuit service ports 
are located on the left-hand inner wing 
(arrowed)... 


temperature, which cools the evaporator. The 
refrigerant returns to the compressor and the 
cycle begins again. 

3 Air blown through the evaporator passes 
to the air distribution unit, where it is mixed 
with hot air blown through the heater matrix 
to achieve the desired temperature in the 
passenger compartment. 

4 The operation of the system is controlled 
by an electronic control module, with a self- 
diagnosis system. Any problems with the 
system should be referred to a BMW dealer or 
suitably-equipped specialist. 

5 The air conditioning refrigerant circuit high- 
and low-pressure service ports are located in 
the engine compartment (see illustrations). 


Precautions 


6 When an air conditioning system is fitted, it 
is necessary to observe special precautions 
whenever dealing with any part of the 
system, its associated components and any 
items which require disconnection of the 
system. If for any reason the system must be 
disconnected, entrust this task to your BMW 
dealer or a suitably-equipped specialist. 
7 Do not operate the air conditioning system 
if it is known to be short of refrigerant, as this 
may damage the compressor. 

Warning: The refrigerant is 
A potentially dangerous and 

should only be handled by 


qualified persons. If it is splashed onto 
the skin it can cause frostbite. It is not 
itself poisonous, but in the presence of 
a naked flame (including a cigarette) it 


EN E 
12.4a Undo the bolts on the left-hand side 
(arrowed)... 


11.5b ... and behind the right-hand 
headlight (arrowed) 


forms a poisonous gas. Uncontrolled 
discharging of the refrigerant is 
dangerous and potentially damaging to 
the environment. 


12 Air conditioning 
Renova and ANO, 


A 


Evaporator 


1 Remove the heater assembly as described 
in Section 10. 

2 Peel off the rubber grommet from the pipes, 
and undo the bolt securing the pipe clamp 
(see illustration 10.26a and 10.26b). 

3 Carefully cut through the foam seal at the 
top of the heater assembly (see illustration). 
4 Undo the bolts and remove the upper 
heater housing (see illustrations). Disconnect 
the positioning motor wiring plugs and outlet 
temperature sensor plug as the housing is 
removed. 

5 Lift out the plastic flap, then lift the 
evaporator from the housing. Recover the 
plastic cap from the lower edge of the 
evaporator (see illustrations). 

6 Refitting is a reversal of removal. Have the 
refrigerant recharged by a BMW dealer or 
specialist, and top-up the coolant level as 
described in Chapter 1A or 1B. 


ES 
Warning: Do not attempt to open 


the refrigerant circuit. Refer to the 
precautions given in Section 11. 


12.4b ... and right-hand side of the heater 
housing (arrowed) . . . 


. and the 3 in the centre 
(arrowed) .. . 


12.4c .. 


12.5b ... and remove the evaporator 


Expansion valve 

7 Have the air conditioning refrigerant 
discharged by a suitably-equipped specialist. 

Models with suspension turret braces 


8 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45* anti-clockwise, 
and one without a central slot, which is prised 
from place (see illustrations 10.10). Note, if 
the cap or seal are damaged, they must be 
renewed. Failure to do so may result in water 
ingress. 

9 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illus- 
tration 10.11). Discard the bolt - a new one 
must be fitted, 

10 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 


12.20 Unscrew the cap... 


12.4d ...then lift off the upper heater 
housing 


Hie 


12.5c Recover the plastic cap from the 
lower edge 


illustration 10.12). Do not allow the grommet 
to be displaced. Discard the bolts - new ones 
must be fitted. 


All models 


11 Working at the rear of the engine 
compartment, undo the bolts and remove 
the pollen filter cover. Slide the filter from the 
housing (see illustration 10.6). 

12 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration 10.7). 

13 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 10.8). 

14 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 10.9a and 10.9b). 

15 Undo the 2 bolts and detach the refrigerant 


^. 


12.22 ...remove the circlip and use an old 
bolt to extract the receiver/drier 


12.5a Lift out the plastic flap . . . 


pipes from the expansion valve and the engine 
compartment bulkhead (see illustration 10.13). 
Discard the pipe seals, new ones must be fitted. 
16 Undo the 2 bolts and remove the 
expansion valve (see illustration 10.14). 
Discard the O-ring seals, new ones must be 
fitted. 

17 Refitting is a reversal of removal. Have 
the refrigerant recharged by a BMW dealer 
or specialist, and top-up the coolant level as 
described in Chapter 1A or 1B. 


Receiver/drier 


18 The receiver/drier should be renewed 
when: 
a) There is dirt in the air conditioning 
system. 
b) The compressor has been renewed. 
c) The condenser or evaporator has been 
renewed. 
d) A leak has emptied the air conditioning 
system. 
e) The air conditioning system has been 
opened for more than 24 hours. 
19 Remove the condenser as described in 
this Section. 
20 Unscrew the cap from the condenser (see 
illustration). 
21 Remove the circlip securing the receiver/ 
drier insert. 
22 Using an old bolt, pull the insert from the 
receiver/drier (see illustration). 
23 Fit the new desiccant sack into the 
new insert, and fit it to the condenser (see 
illustration). The remainder of refitting is a 
reversal of removal. 


12.23 Fit the desiccant sack into the insert 


Sd 


Compressor 


24 Have the air conditioning refrigerant 
discharged by a BMW dealer or suitably- 
equipped specialist. 

25 On 4-cylinder petrol engines, remove the 
air filter housing as described in Chapter 4A. 
26 On M47T2 diesel engines, undo the 3 
bolts and remove the air intake hood from the 
bonnet slam panel (see illustration). 

27 On M577T2 diesel engines, remove the 
cooling fan and shroud as described in 
Section 5. 

28 On N57 diesel engines, disconnect the 
sensor wiring plug, release the clips and 
remove the intercooler outlet pipe from the 
right-hand side of the engine. 

29 On N47 and N57 diesel engines, remove 
the alternator as described in Chapter 5A. 

30 On 6-cylinder petrol engines, remove the 
thermostat as described in Section 4. 

31 On all models, undo the two bolts and 
disconnect the air conditioning pipes from the 
compressor. Discard the O-ring seals, new 
ones must be fitted. Seal/plug the openings to 
prevent contamination. 

32 Remove the auxiliary drivebelt(s) as described 
in Chapter 1A or 1B (if not already done so). 

33 Disconnect the compressor wiring plug. 
34 Firmly apply the handbrake, then jack 
up the front of the car and support it on axle 
stands. Undo the fasteners and remove the 
engine undershield. 

35 Working underneath the vehicle, undo the 
mounting bolts, and remove the compressor. 
36 Refitting is a reversal of removal, noting 
the following points: 

a) Prior to refitting the compressor, it is 
essential that the correct amount of 
refrigerant oil is added — refer to your 
dealer for the correct amount and 
specification. 

b) Always use new seals when reconnecting 
the refrigerant pipes. 

c) Upon completion, have the refrigerant 
recharged by a BMW dealer or specialist. 


Sunlight sensor 


37 Using a blunt, flat-bladed tool, carefully 
prise the sensor from the centre of the facia. 
Disconnect the wiring plug, and secure the 
harness from falling into the facia with tape. 
38 Refitting is a reversal of removal. 


Evaporator temperature sensor 


39 Undo the 3 bolts, then pull the trim panel 
under the passenger’s side of the facia down- 
wards and rearwards (see illustration 10.33). 
Disconnect the footwell light wiring plug as 
the panel is withdrawn. 

40 Disconnect the sensor wiring plug, then 
withdraw the sensor from the heater housing 
(see illustration). 

41 Refitting is a reversal of removal. 


Pressure sensor 


42 The pressure sensor is fitted to the 
refrigerant pipe on the left-hand side of the 
engine compartment. Have the air conditioning 
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12.26 Undo the 3 bolts (arrowed) and 
remove the intake hood 


12.48 Refrigerant pipe bolts (arrowed) 


refrigerant discharged by a BMW dealer or 
suitably-equipped specialist. 

43 Undo the bolts and move the heat shield 
to one side. 

44 Disconnect the sensor wiring plug, and 
unscrew the sensor. Plug/seal the openings to 
prevent contamination. 

45 Refitting is a reversal of removal, tighten 
the sensor securely, and have the refrigerant 
recharged by a BMW dealer or specialist. 


Condenser 


46 Have the air conditioning refrigerant 
discharged by a BMW dealer or suitably- 
equipped specialist. 

47 The condenser is located in front of the 
radiator. Remove the radiator as described in 
Section 3. 

48 Undo the two bolts and disconnect the 
refrigerant pipes from the condenser (see 
illustration). Discard the O-ring seals, new 
ones must be fitted. 

49 Undo the retaining bolt, lever out the 
retaining plate, and pull the right-hand side 
of the condenser rearwards (see illustration). 
Manoeuvre the condenser from place. 

50 Refitting is a reversal of removal, noting 
the following points: 

a) Prior to refitting the condenser it is essential 
that the correct amount of refrigerant oil is 
added — refer to your dealer for the correct 
amount and specification. 

b) Always use new seals when reconnecting 
the refrigerant pipes. 

c) Upon completion, have the refrigerant 
recharged by a BMW dealer or specialist. 


(arrowed) 


12.49 Undo the condenser retaining bolt 


(arrowed) 
13 Electric auxiliary FS 
heater element - AY 
removal and refitting * 


Note: The electric auxiliary heater element is 
only fitted to some diesel models. 

1 Remove the heater assembly as described 
in Section 10. 

2 Disconnect the wiring plug from the air 
recirculation servo motor on the top of the 
heater blower motor housing, and release the 
wiring harness from the retaining clips. 

3 Undo the 3 bolts and slide the heater blower 
motor housing upwards from the main heater 
housing (see illustrations 10.28a and 10.28b). 
4 Undo the 2 bolts and pull the element from 
the heater assembly (see illustration). 

5 Refitting is a reversal of removal. 


13.4 Electrical heater element retaining 
bolts (arrowed) 


14.2a Undo the 2 bolts, and remove the 
2 plastic expansion rivets (arrowed) 


14.4a Remove the Torx bolt (arrowed) 
each side... 


14.2b Prise up the centre pins, and lever 
out the expansion rivets 


14.4b ... and remove the control flap 
assembly 


14.3 Undo the Torx bolts (arrowed) and 
remove the bumper bar stay 


flaps and motor - 


removal and refitting X 


1 Remove the front bumper as described in 
Chapter 11. 

2 Prise up the centre pins, lever out the plastic 
expansion rivets, then undo the two bolts and 
remove the intake ducting from the bonnet 
slam panel (see illustrations). 

3 Undo the 3 Torx bolts and remove the 
bumper bar stay (see illustration). 

4 Undo the 2 Torx bolts, disconnect the 
wiring plug and pull the control flap assembly 
forwards from place (see illustrations). 

5 Refitting is a reversal of removal. 


4A*1 
ee 

Chapter 4 PartA 
Fuel and exhaust systems - petrol engines 
Contents Section number Section number 
Air cleaner assembly — removal and refitting .................-. 2 Fuel injection system components - removal and refitting ........ 10 
Air filter element renewal ............ee nen See Chapter 1A Fuel pump/fuel level sensors — removal and refitting............. 7 
Exhaust system - removal and refitting....................... 12 Fuel tank - removal and refitting ............ 2. cece ee eee eee 3 
Exhaust system and mounting check .............. See Chapter 1A General information and precautions..............0200e00eeee 1 
Fuél filter. renewal 05 urere rs See Chapter 1A Manifolds — removal and refitting. .............0 0500 e eee ees 11 
Fuel injection system — depressurisation and priming............ 6 Throttle body - removal and refitting...............-.-eeeeeee 9 
Fuel injection system - general information. ............ sisse. 5 Throttle pedal — removal and refitting. ........... lese 4 
Fuel injection system - testing and adjustment................. 8 


Degrees of difficulty 
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Easy, suitable for 
novice with little 
experience 


Fairly easy, suitable 
for beginner with 
some experience 


Very difficult, 
suitable for expert 
DIY or professional 


for experienced DIY 
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Specifications 
System type 


ACERT TS MAE I SENE aches dis ep 0 -0-a pininle eras, 29s OS 
6-GWIOE IIIB coro LE 0 a va soe US EV eura Slo «RHODRI E V rele 


Fuel system data 


x^. Rosi 1S ORNARE TLTETINPEZERZQRTTT 1 LOT 
Fuel pressure regulator rating: 
AGRO COMING 0e E oad Vh VIO Va o tacos CETUR ICI à 
DOMENUS Fe CS ent ME IR... hrs e X aite E TEGERE 
Tank level sensor resistance: 
EmORHEnICES M AES. eral, Loto. AR s cium 659, sapo ear n 
PORUMECCO EE xa vest Vin ADV NIR REIR AE EAA EE 418 (0 899099 Fa vao 


Torque wrench settings 
Camshaft position sensor bolt. ........ isis 
Coolant temperature S@NSOr.... 1... eee IA 
Crankshaft position sensor bolt: 
4-culnder- engines oa: 25 9944 ea Se a CERIS we RIZ RETE ols 
6-cylinder engines:* 
StEBe a 5 era EA oo veverecus ev extre Meee IRAE 


Fuel rail-to-intake manifold bolts ..........sssesssessrsssserese 
Intake manifold: 


M10: 


Transmission tunnel reinforcement plate ..... 2.2... eee eee ee ee 
* Do not re-use 


DME (Digital Motor Electronics) ME 17.2.1 engine management 
DME (Digital Motor Electronics) MSV80 engine management 


Electric, immersed in tank 

3.5 + 0.2 bar 

5.0 + 0.02 bar 

59Q 

992 

Nm Ibf ft 
7 5 
13 10 
10 7 
3 2 
Angle-tighten a further 45° 

10 7 
20 15 
22 16 
10 7 
10 7 
15 11 
22 16 
40 30 
Angle-tighten a further 60° 

100 74 
Angle-tighten a further 90* 

24 18 


2.1 Undo the bolts (arrowed) and pull the 
intake duct rearwards 


1 General information 
and precautions 


The fuel supply system consists of a fuel 
tank (which is mounted under the rear of the 
vehicle, with an electric fuel pump immersed 
in it), a fuel filter, fuel feed and return lines. The 
fuel pump supplies fuel to the fuel rail, which 
acts as a reservoir for the fuel injectors which 
inject fuel into the intake tracts. A fuel filter 
and pressure regulator is incorporated into the 
left-hand fuel level sensor. The fuel pump has 
its own control unit, located behind the rear 
seat backrest on the right-hand side. 

Refer to Section 5 for further information on 
the operation of the fuel injection system, and 
to Section 12 for information on the exhaust 


system. 
A in this Chapter required the 
disconnection of fuel lines and 
connections, which may result in some fuel 
spillage. Before carrying out any operation 
on the fuel system, refer to the precautions 
given in ‘Safety first, and follow then 
implicitly. Petrol is a highly dangerous 
and volatile liquid, and the precautions 
necessary when handling it cannot be 
overstressed. 
* Residual pressure will remain in the fuel 
lines long after the vehicle was last used. 


Warning: Many of the procedures 


2.7 Air cleaner assembly bolts (arrowed) - 6-cylinder engines 


2.2 Prise up the rubber cap and disconnect 
the mass airflow sensor wiring plug 
When disconnecting any fuel line, first 
depressurise the fuel system as described 

in Section 6. 


2 Air cleaner assembly - 
removal and refitting 


HU 


Removal 

4-cylinder engines 

1 Undo the 3 bolts, and pull the air intake 
duct rearwards/upwards and disconnect the 
intake hose (see illustration). 

2 Lift the rubber cap and disconnect the 
airflow sensor wiring plug (see illustration). 

3 Release the clamp and disconnect the air 
outlet hose from the air cleaner assembly. 

4 Undo the 2 bolts securing the assembly to 
the inner wing, then lift it from position (see 
illustration). Where necessary unclip the 
coolant hose as the assembly is withdrawn. 
6-cylinder engines 

5 Disconnect the mass airflow sensor wiring 
plug from behind the air filter housing. 

6 Release the clamp and disconnect the 
outlet hose from the mass airflow sensor. 

7 Unscrew the two retaining bolts and remove 
the air cleaner housing from the engine 
compartment, disengaging it from the intake 
ducting as it is withdrawn (see illustration). 


LA 


3.7 Undo the bolts (arrowed) and remove the guide tubes 


2.4 Air cleaner assembly retaining bolts 
(arrowed) 


Refitting 


8 Refitting is a reversal of removal, but ensure 
that the lower mounting engages with the 
plastic lug on the body, and where a rubber 
seal is fitted between the intake hose and the 
housing, apply a little acid-free grease to the 
seal to ease refitting. 


3 Fueltank- 
removal and refitting 


WHY 


Removal 


1 Disconnect the battery negative lead as 
described in Chapter 5A. 

2 Before removing the fuel tank, all fuel 
should be drained from the tank. Since a fuel 
tank drain plug is not provided, it is preferable 
to carry out the removal operation when the 
tank is nearly empty. 

3 Remove the rear seat cushion as described 
in Chapter 11. 

4 Jack up the rear of the vehicle, and support it 
securely on axle stands (see Jacking and vehicle 
support). Remove the right-hand rear wheel. 

5 Remove the propeller shaft as described in 
Chapter 8. 

6 Detach the handbrake cables from the hand- 
brake lever as described in Chapter 9. 

7 Pull the handbrake cables from the guide 
tubes, then undo the bolts and remove the 
guide tubes (see illustration). 


l 


front of the tank 


8 The right-hand wheel arch liner is retained by 
a combination of bolts, plastic nuts, and plastic 
expansion rivets. Remove these fasteners and 
manoeuvre the wheel arch liner from place. 

9 Working under the vehicle, prise up the 
centre pins and remove the plastic expansion 
rivets, release the clips, undo the nuts, 
then remove the trim panel from under the 
left-hand side of the tank, and the sill trim 
(see illustrations). Repeat this procedure on 
the right-hand side of the tank. 

10 Working inside the vehicle, undo the 4 nuts, 
and remove the fuel tank access covers from 
the left- and right-hand side of the floor panel 
beneath the rear seat cushion location (see 
illustration). 

11 Disconnect the wiring plug from the left- 
hand sensor unit cover, then pull the locking 
collar away and disconnect the fuel feed pipe 
(see illustration 7.15). 

12 Disconnect the wiring plugs accessible 
through the right-hand sensor/pump access 
hole, then depress the release button and dis- 
connect the vent pipe from the sensor/pump 
unit cover (see illustrations 7.6a and 7.6b). 
13 Slacken the hose clip, then disconnect 
the fuel filler hose from the tank neck (see 
illustration). 

14 Working in the wheel arch area, release 
the connector, and unclip the vent hose from 
the filler pipe (see illustration). 

15 Support the fuel tank using a trolley jack 
and an interposed block of wood. 

16 Undo the retaining nut in the centre 
rear of the tank, and the bolts securing the 
tank retaining straps. Lower the tank, and 
manoeuvre it from under the vehicle. 


Refitting 
17 Refitting is a reversal of removal. Note that 
once the tank is refitted at least 5 litres of fuel 


must be added to allow the fuel system to 
function correctly. 


4 Throttle pedal - 
removal and refitting 


1 Prise up the cap, then undo the bolt at 
the base of the throttle pedal assembly (see 
illustration). 
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3.9b Remove the fasteners (arrowed) and 
remove the sill trim panels 


3.13 Slacken the filler neck hose clip 
(arrowed) 

2 Lift the throttle pedal assembly upwards, 
and disconnect the wiring plug. Note that the 
throttle pedal is only available as a complete 
assembly, which includes the position sensor. 
If defective, the complete assembly must be 
renewed. 

3 Refitting is a reversal of removal. 


5 Fuel injection system - 
general information 


1 An integrated engine management system 
known as DME (Digital Motor Electronics) is 
fitted to all models, and the system controls 
all fuel injection and ignition system functions 
using a central ECM (Electronic Control 
Module). 

2 On all models, the system incorporates 
a closed-loop catalytic converter and an 


4.1 Undo the bolt (arrowed) at the base of 
the throttle pedal assembly 


3.10 Undo the 4 nuts (arrowed) and 
remove the access cover 


3.14 Squeeze together the sides of the collar 
(arrowed) and disconnect the vent hose 
evaporative emission control system, and 
complies with the very latest emission control 
standards. Refer to Chapter 5B for information 
on the ignition side of the system; the fuel side 

of the system operates as follows. 

3 The fuel pump (which is immersed in the 
fuel tank) supplies fuel from the tank to the fuel 
rail. Fuel supply pressure is controlled by the 
pressure regulator integral with the fuel level 
sensor module. When the optimum operating 
pressure of the fuel system is exceeded, the 
regulator allows excess fuel to return to the 
tank. 

4 The electrical control system consists of the 
EOM, along with the following sensors: 

a) Mass airflow/intake temperature sensor 
- informs the ECM of the quantity and 
temperature of air entering the engine. 

b) Throttle position sensor — informs the 
ECM of the throttle position, and the rate 
of throttle opening/closing. 

c) Coolant temperature sensor(s) — informs 
the ECM of engine temperature. 

d) Crankshaft position sensor — informs the 
ECM of the crankshaft position and speed 
of rotation. 

e) Camshaft position sensors — informs the 
ECM of the camshaft(s) positions. 

f) Oxygen sensors — informs the ECM of 
the oxygen content of the exhaust gases 
(explained in greater detail in Part C of 
this Chapter). 

g) Clutch pedal position sensor — informs the 
ECM of the clutch pedal position. 

h) Oil temperature — informs the ECM of the 
engine oil temperature. 

5 All the above signals are analysed by the 


NO 
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7.6a Disconnect the wiring plugs 
(arrowed) . . . 
ECM which selects the fuelling response 
appropriate to those values. The ECM controls 
the fuel injectors (varying the pulse width — 
the length of time the injectors are held open 
- to provide a richer or weaker mixture, as 
appropriate). The mixture is constantly varied 
by the ECM, to provide the best setting for 
cranking, starting (with a hot or cold engine), 
warm-up, idle, cruising and acceleration. 
6 The ECM also has full control over the 
engine idle speed, via a motor attached to the 
throttle body valve. 
7 The ECM controls the exhaust and 
evaporative emission control systems, which 
are described in Part C of this Chapter. 
8 On all engines, a Differential Air Intake 
System (DISA) is fitted. Variable length intake 
tracts incorporated in the intake manifold are 
operated by a butterfly valve according to 
engine speed and load. This improves engine 
torque at low and medium engine speeds. 
The butterfly valve is operated by a vacuum 
actuator fitted under the manifold. 
9 The ECM also controls the following 
systems: 
a) The intake camshaft Valvetronic system 
(see Chapter 2A or 2B). 
b) The engine temperature, via the electric 
cooling fans and electric thermostat. 
c) Electric coolant pump (6-cylinder engines 
only). 
d) Evaporative emissions system (see 
Chapter 4C). 
e) Electric air flap control (radiator grille). 
f Fuel pump (via a separate ECM). 
g) Cruise control. 
h) Alternator. 


7.7 Using a home-made tool to unscrew 
the locking ring 


7.6b ... then depress the release button 

(arrowed) and disconnect the vent hose 

i) Camshaft position (Vanos system - see 

Chapter 2A or 2B). 

10 !f there is an abnormality in any of the 
readings obtained from the sensors, the 
ECM enters its back-up mode. In this event, 
it ignores the abnormal sensor signal and 
assumes a pre-programmed value which will 
allow the engine to continue running (albeit 
at reduced efficiency). If the ECM enters this 
back-up mode, the relevant fault code will be 
stored in the ECM memory. 
11 If a fault is suspected, the vehicle should 
be taken to a BMW dealer at the earliest 
opportunity. A complete test of the engine 
management system can then be carried out, 
using a special electronic diagnostic test unit 
which is simply plugged into the system’s 
diagnostic connector, The 16-pin OBD socket 
is located under the facia on the driver’s 
side, whilst the BMW diagnostic socket is 
located in the right-hand corner of the engine 
compartment or under the facia on the driver's 


side (see illustration 8.2). 
6 Fuel injection system - 
depressurisation and priming 
Depressurisation 


1 Remove the fuel pump fuse from the fusebox. 
The fuse is located in the main fusebox in the 
Passenger glovebox, and the exact location is 
given on the fusebox cover (see Chapter 12). 

2 Start the engine, and wait for it to stall. 
Switch off the ignition. 


7.8 Disconnect the wiring plugs and vent 
hose (arrowed) 


3 Remove the fuel filler cap. 

4 The fuel system is now depressurised. 
Note: Place a wad of rag around fuel lines 
before disconnecting, to prevent any residual 
fuel from spilling onto the engine. 

5 Disconnect the battery negative lead before 
working on any part of the fuel system (see 
Chapter 5A). 


Priming 


6 Refit the fuel pump fuse, then switch on 
the ignition and wait for a few seconds for the 
fuel pump to run, building-up fuel pressure. 
Switch off the ignition unless the engine is to 
be started. 


7 Fuel pump/fuel level sensors 
~ removal and refitting 


Removal 


1 There are two level sensors fitted to the fuel 
tank — one in the left-hand side of the tank, 
and one in the right-hand side. The pump is 
integral with the right-hand side sensor, and 
at the time of writing can only be renewed as 
a complete unit. Check with a BMW dealer or 
parts specialist. 

Right-hand sensor/fuel pump 


2 Before removing the fuel level sensor/pump, 
all fuel should be drained from the tank. Since 
a fuel tank drain plug is not provided, it is 
preferable to carry out the removal operation 
when the tank is nearly empty. 

3 Remove the rear seat cushion as described 
in Chapter 11. 

4 Fold back the insulation material to expose 
the access cover. 

5 Undo the four nuts, and remove the access 
cover from the floor (see illustration 3.10). 

6 Disconnect the two wiring plugs through 
the access hole, then depress the release 
button and disconnect the vent hose from the 
sender/pump cover (see illustrations). Be 
prepared for fuel spillage. 

7 Unscrew the fuel pump/level sensor unit 
locking ring and remove it from the tank. 
Although a BMW tool (No 16 1 020) is available 
for this task, it can be accomplished using a 
large pair of grips to push on two opposite 
raised ribs on the locking ring. Alternatively, a 
home-made tool can be fabricated to engage 
with the raised ribs of the locking ring. Turn the 
ring anti-clockwise until it can be unscrewed 
by hand. Make an alignment mark between 
the collar and the tank to aid reassembly (see 
illustration). 

8 Carefully lift the fuel pump/level sensor 
unit cover from the tank. Disconnect the vent 
hose and wiring plugs from the base of the 
cover. Note how the rods in the base of the 
cover locate in the pump/sensor unit (see 
illustration). Do not detach the black plastic 
wire connection between the cover and the 
pump unit — it's essential to stop the pump 
unit floating away during reassembly. 


7.9 Press in the button, disconnect the 
main hose, then unclip the remaining 
hoses (arrowed) 


7.17 Fit a cable tie around the hoses, then 
attach string to the main transfer hose to 
aid refitting 
9 Note their fitted locations, and disconnect the 

hoses from the pump unit (see illustration). 

10 Carefully manoeuvre the pump/sensor 
unit from the tank. Take great care not to 
bend/damage the float arm as the unit is 
withdrawn. 

11 !f required, the level sensor can be 
unclipped from the pump assembly (see 
illustration). On full deflection the sensor 
resistance was 993 Q, and on zero deflection 
the resistance was 51 Q. 


Left-hand sensor 


12 Remove the right-hand sensor/fuel pump 
as previously described. 

13 Fold back the insulation material to expose 
the access cover. 

14 Undo the four nuts, and remove the access 
cover from the floor (see illustration 3.10). 

15 Disconnect the wiring plug from the 
sensor unit cover, then pull the locking collar 
away and disconnect the fuel feed pipe (see 
illustration). 

16 Unscrew the fuel pump/level sensor unit 
locking ring and remove it from the tank. 
Although a BMW tool (No 16 1 020) is available 
for this task, it can be accomplished using a 
large pair of grips to push on two opposite 
raised ribs on the locking ring. Alternatively, a 
home-made tool can be fabricated to engage 
with the raised ribs of the locking ring. Turn the 
ring anti-clockwise until it can be unscrewed 
by hand (see illustration 7.7). 

17 Tie a length of string/cable around the 
disconnected hoses accessible through the 
right-hand tank access hole, as these hoses 
will be removed with the left-hand sensor/ 
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7.11 Release the clips and slide the level 
sensor upwards 


7.18 The fuel pick-up pipe incorporates a 
coarse filter (arrowed) 


filter unit (see illustration). The idea is to pull 
the string/cable into the tank as the sensor/ 
filter unit is removed, then leave it in place to 
facilitate refitting. 

18 Carefully lift the sensor/filter unit from the 
tank, and remove it (see illustration). Untie 
the string/cable and leave it in place. 


Refitting 


19 Refitting is a reversal of removal, noting 
the following points: 

a) Use a new sealing ring. 

b) To allow the unit to pass through the 
aperture in the fuel tank, press the float 
arm against the fuel pick-up strainer. 

c) When the unit is fitted, the locating 
lug on the unit must engage with the 
corresponding slot in the fuel tank collar 
(see illustration). 

d) The locating rods of the right-hand sensor 
unit cover must align with the corresponding 
holes in the pump/sensor unit. 

e) The locking ring must be tightened until 
the notch on the ring aligns with the mark 
on the tank. 


8 Fuel injection system - 
testing and adjustment 


HF 


Testing 


1 If a fault appears in the fuel injection 
system, first ensure that all the system wiring 
connectors are securely connected and free 
of corrosion. Ensure that the fault is not due 


B * 


7.15 Pull the locking collar (arrowed) away 
and disconnect the pipe 


7.19 The lug must engage with the slot on 
the tank collar (arrowed) 


to poor maintenance; ie, check that the air 
Cleaner filter element is clean, the spark plugs 
are in good condition and correctly gapped, the 
cylinder compression pressures are correct, 
and that the engine breather hoses are clear 
and undamaged, referring to the relevant parts 
of Chapters 1, 2 and 5 for further information. 
2 If these checks fail to reveal the cause of 
the problem, the vehicle should be taken to a 
BMW dealer or suitably-equipped specialist 
for testing. A wiring block connector is 
incorporated in the engine management 
circuit, into which a special electronic 
diagnostic tester can be plugged. The EOBD 
(European On-Board Diagnostic) 16-pin socket 
is located under the driver's side of the facia 
(see illustration). The tester will locate the 
fault quickly and simply, alleviating the need 
to test all the system components individually, 
which is a time-consuming operation that also 
carries a risk of damaging the ECM. 


8.2 The diagnostic socket is located under 
the driver's side of the facia 


9.1 Undo the bolts/nuts (arrowed) and 
remove the plastic cover 


Adjustment 


3 Experienced home mechanics with a 
considerable amount of skill and equipment 
(including a tachometer and an accurately 
calibrated exhaust gas analyser) may be able 
to check the exhaust CO level and the idle 
speed. However, if these are found to be in 
need of adjustment, the car must be taken to 
a BMW dealer or specialist for further testing. 


9 Throttle body - 
removal and refitting 


Hp 


4-cylinder engines 
Removal 


1 Undo the bolts and remove the plastic cover 
from the top of the engine (see illustration). 


9.8 Undo the bolts (arrowed) and remove 
the pollen filter cover 


9.11a Rotate the temperature sensor anti- 
clockwise and pull it from the bracket on 
the lower pollen filter cover 


9.4a Depress the clip (arrowed) and 
disconnect the wiring plug . . . 


2 Remove the air cleaner housing as 
described in Section 2. 

3 Release the clamp and detach the air intake 
hose from the throttle body. 

4 Disconnect the wiring plug, undo the four 
bolts and remove the throttle body (see 
illustrations). 


Refitting 


5 Examine the throttle body-to-intake 
manifold O-ring seal. If it is good condition, 
it can be re-used. Refit the throttle body 
to the manifold, and tighten the four bolts 
securely. 

6 Refit the air intake hose, air cleaner 
assembly and plastic cover. 

7 On completion, have a BMW dealer or 
specialist interrogate the engine management 
self-diagnosis fault memory, and delete any 
fault codes stored. 


9.9 Release the clips (arrowed) and 
remove the plastic cover each side behind 
the suspension turrets 


9.11b Release the catch and undo the bolt 
each side (arrowed) . . . 


9.4b ...then undo the bolts (arrowed) and 
remove the throttle body 


6-cylinder engines 
Removal 


8 Undothe bolts, and remove the upper section 
of the pollen filter housing (see illustration). 

9 Release the clips and remove the plastic 
cover behind the left-hand suspension turret 
in the engine compartment (see illustration). 
Repeat this procedure for the plastic cover 
behind the right-hand turret. 

10 Release the 2 clips and detach the cable 
guide from the front of the pollen filter lower 
housing (see illustration). 

11 Undo the bolt and release the clip each 
side, then pull the lower section of the pollen 
filter housing forwards and manoeuvre it from 
position (see illustrations). 

12 Remove the air cleaner housing as 
described in Section 2. 

13 Release the clamp and disconnect the 


9.10 Depress the clips (arrowed) and slide 
the cable guide(s) forwards 


... then pull the lower pollen filter 
cover forwards 


9.11c 


Sd 
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air intake ducting from the throttle body (see 
illustration). 

14 Unlock and disconnect the throttle body 
wiring plug, then undo the four bolts and 
remove the throttle body. 


Refitting 


15 Examine the throttle body-to-intake 
manifold O-ring seal. If it is good condition, it 
can be re-used. Refit the throttle body to the 
manifold, and tighten the four bolts securely. 
16 The remainder of refitting is a reversal 
of removal. On completion, have a BMW 
dealer or specialist interrogate the engine 
management self-diagnosis fault memory, and 
delete any fault codes stored. 


10 Fuel injection 
system components - S 
removal and refitting * 


Electronic control module (ECM) 


1 Disconnect the battery negative lead, as 
described in Chapter 5A. Note: Disconnecting 
the battery will erase any fault codes stored 
in the ECM. It is recommended that the fault 
code memory of the module is interrogated 
using special test equipment prior to battery 
disconnection. Entrust this task to a BMW 
dealer or suitably-equipped specialist. 

2 Undo the bolts, and remove the upper 
section of the pollen filter housing (see illus- 
tration 9.8). 

3 Release the clips and remove the plastic 
cover behind the left-hand suspension turret in 
the engine compartment (see illustration 9.9). 
Repeat this procedure for the plastic cover 
behind the right-hand turret. 

4 Release the 2 clips and detach the cable 
guide from the front of the pollen filter lower 
housing (see illustration 9.10). 

5 Undo the bolt and release the clip each 
side, then pull the lower section of the pollen 
filter housing forwards and manoeuvre it 
from position (see illustrations 9.11a, 9.11b 
and 9.11c). 

6 On LHD 6-cylinder engines, undo the 2 
bolts, slacken the nut, and lift out the heater 
end plate. 

7 Working in the left-hand corner of the engine 
compartment, release the locking clips, and 


10.8 Slide out the locking element 
(arrowed) 


remove the cover from the electrical box (see 
illustrations). 

8 Slide out the locking elements, disconnect 
the module wiring plugs, then disconnect the 
plugs behind the ECM (see illustration). 

9 Release the retaining clips at the front, 
then slide the ECM upwards from place (see 
illustration). 

10 Refitting is a reversal of removal. After 
reconnecting the battery, the vehicle must be 
driven for several miles so that the ECM can 
learn its basic settings. If the engine still runs 
erratically, the basic settings may be reinstated 
by a BMW dealer or specialist using special 
diagnostic equipment. Note: /f a new module 
has been fitted, it will need to be coded using 
special test equipment. Entrust this task to a 
BMW dealer or suitably-equipped specialist. 


Fuel rail and injectors - 
4-cylinder engines 


Warning: Refer to the warning 
notes in Section 1 before pro- 
ceeding. 
Note: New fuel injector O-rings should be 
used on refitting. 
11 Working at the rear of the engine 
compartment, undo the bolts and remove the 
pollen filter cover (see illustration 9.8). Slide 
the filter from the housing. If necessary, refer 
to Chapter 1A. 
12 Release the catches and remove the 
left- and right-hand plastic covers from 
behind the suspension turret each side of the 
engine compartment. Unclip the wiring where 
applicable (see illustration 9.9). 


10.7a Squeeze together the clips (arrowed) 
and pull the black plastic clip upwards 


10.9 Release the clips (arrowed) and pull 
the ECM upwards 


9.13 Intake ducting clamp (arrowed) 


13 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 9.10). 

14 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 9.11a, 9.11b and 9.11c). 


Models with suspension turret braces 


15 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45° anti-clockwise, 
and one without a central slot, which is prised 
from place (see illustration). Note, if the cap 
or seal are damaged, they must be renewed. 
Failure to do so may result in water ingress. 

16 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illustration). 
Discard the bolt — a new one must be fitted. 

17 Undo the bolt at each outer end of the 


10.7b Slide the catch (arrowed) to the 
'unlock' position 


10.15 Remove the plastic cap from the 
centre of the scuttle panel... 


10.20b Push the collar (arrowed) into the 
coupling 


braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 


10.22 Prise out the injector retaining clips 


10.27 Pull the plastic cover upwards - the 
bolt heads are fake 


10.17 Undo the bolt (arrowed) at the end 
of each brace 


10.21a Prise out the wire clips (arrowed) 
and disconnect the wiring plugs 


All models 
18 Undo the bolts and remove the plastic 


cover from the top of the engine (see illus- 
tration 9.1). 


10.23 Check the condition of the injector 
O-ring seals (arrowed) 


10.29 Press in the collar (arrowed) and 
disconnect the fuel feed pipe 


10.20a Fuel rail retaining bolts (arrowed) 


10.21b Unclip the cable guide 


19 Disconnect the engine breather hose from 
the cylinder head cover. 

20 Undo the 2 fuel rail mounting nuts and 
bolts, lift away the bracket, then lift the fuel rail a 
little (complete with injectors). Push the plastic 
collar into the coupling, and pull the fuel supply 
pipe from the coupling (see illustrations). Plug 
the openings to prevent contamination. 

21 Prise out the wire clip each side, and 
disconnect the wiring plugs from the injectors, 
then unclip the cable guide from the fuel rail 
(see illustrations). 

22 Prise out the retaining clips and remove 
the injectors from the fuel rail (see illustration). 
Check the condition of the O-ring seals, and 
renew if necessary. 

23 Lightly lubricate the fuel injector O-rings 
with a little petroleum jelly, or acid-free grease 
(see illustration). 

24 Refit the injectors to the fuel rail, and 
retain them in place with the clips pushed into 
the grooves. 

25 Further refitting is a reversal of removal. 


Fuel rail and injectors - 
6-cylinder engines 

26 Proceed as described in Paragraphs 11 
to 17 of this Section. 

27 Pull up and remove the plastic cover from 
the top of the engine (see illustration). 

28 On N52K engines, disconnect the wiring 
plugs, and unclip the wiring guide from the 
fuel rail. 

29 Depress the locking collar, and disconnect 
the fuel feed pipe from the rail (see illustration). 
30 Unclip and remove the wiring plug 
connector strip from the injectors/fuel rail. 


10.45a Air pressure differential sensor 
(arrowed) - 4-cyinder engines . . . 


31 Undo the mounting bolts and pull the fuel 
rail, complete with injectors, from place (see 
illustration). 
32 To remove a fuel injector from the fuel rail, 
proceed as follows. 

a) Prise off the metal securing clip, using a 

screwdriver. 

b) Pull the fuel injector from the fuel rail. 
33 Lightly lubricate the fuel injector O-rings 
with a little petroleum jelly, or acid-free grease 
(see illustration 10.23). 
34 Refit the injectors to the fuel rail, and 
retain them in place with the clips pushed into 
the grooves. 
35 Further refitting is a reversal of removal. 


Mass airflow/ 
intake air temperature sensor 


4-cylinder engines 


36 Remove the air cleaner filter element as 
described in Chapter 1A. 

37 Undo the retaining bolt and remove the 
sensor from the air cleaner housing (see 
illustration). 

38 Refitting is a reversal of removal. 
6-cylinder engines 

39 Disconnect the wiring plug from the 
sensor (see illustration). 

40 Undo the 2 retaining bolts and pull the 
sensor from the air cleaner ducting. 

41 Refitting is a reversal of removal. 


Throttle pedal position sensor 


42 The throttle pedal position sensor is 
integral with the throttle pedal, and cannot be 
renewed separately. Refer to Section 4. 
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10.37 Undo the bolt (arrowed) and remove 
the mass airflow sensor 


10.45b ... and 6-cylinder engines 


Air pressure differential sensor 


43 On 4-cylinder engines, undo the bolts/ 
nuts and remove the plastic cover over the 
engine (see illustration 9.1) 

44 On6-cylinder engines, proceed as described 
in Paragraphs 11 to 17 of this Section. 

45 Undo the 2 retaining bolts, disconnect the 
wiring plug, and remove the sensor from the 
air intake manifold (see illustrations). 

46 Refitting is a reversal of removal. 


Coolant temperature sensor 


47 Removal of the sensor is described in 
Chapter 3. 


Crankshaft position sensor 


48 The sensor is located below the starter 
motor. Remove the intake manifold as 
described in Section 11. 

49 Disconnect the sensor wiring plug, undo 
the retaining bolt and remove the sensor 
(see illustration). Recover the seal. Note: 
On 6-cylinder engines, the retaining bolt is 
aluminium, and must be renewed. 

50 Check the condition of the sealing ring and 
renew if necessary. Refit the sensor and tighten 
the retaining bolt to the specified torque. 

51 The remainder of refitting is a reversal of 
removal. 


Camshaft position sensors 


52 Undo the bolts and remove the air 
intake duct from the bonnet slam panel (see 
illustration 2.1). Disconnect the air hose as 
the duct is removed. 

53 The sensors are located in the front side 
of the cylinder head, under their respective 


ZEN 4 
10.39 Mass airflow sensor (arrowed) - 
6-cylinder engines 


i "— ae 

10.49 Crankshaft position sensor 

(arrowed) 

camshaft ends. Ensure the ignition is switched 
off. 
54 Squeeze together the locking lugs, and dis- 
connect the sensor wiring plug (see illustration). 
55 Undo the retaining bolt and remove the 
sensor. Recover the seal. 
56 Refitting is a reversal of removal. Check the 
condition of the seal and renew it if necessary. 


Oxygen sensors 
57 Refer to Chapter 4C. 


11 Manifolds - 
removal and refitting 


HET 


Intake manifold 


4-cylinder engines 
1 Ensure the ignition is turned off, and remove 


10.54 Depress the clip (arrowed) and 
disconnect the camshaft position sensor 
wiring plug 
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petrol engines 


11.4 Squeeze together the sides of the 
collar (arrowed) and disconnect the hose 
from the manifold 


the air cleaner housing as described in Sec- 
tion 2. 

2 Remove the fuel rail and injectors as 
described in Section 10. 

3 Note their fitted positions, then disconnect 
all wiring plugs from the throttle body/manifold, 
and release the wiring harness/cables from 
the retaining clips on the manifold. Unclip the 
battery positive lead from the retaining clip on 
the manifold. 

4 Release the retaining clip and disconnect 
the fuel tank vent valve hose from the front 
underside of the manifold (see illustration). 

5 Undo the two Torx bolts securing the support 
bracket to the manifold (see illustration). The 
bolts are more easily accessed from below, 
except on air conditioned vehicles, where the 
front bolt is accessed from above. 

6 Press down the lower edge of the clips and 
pull the vent hose from the top of the manifold 
(see illustration). 

7 Undothetwo nuts securing the oil separator to 
the underside of the manifold (see illustration). 
8 Undo the bolts/nuts, unclip the fuel pipe and 
wiring harness from the rear of the manifold, 
then lift the manifold from the cylinder head. 
Recover the seals. 

9 Check the condition of the manifold seals, 
and renew if necessary. 


11.7 Oil separator retaining nuts (arrowed) 


11.5 Manifold support bracket and fuel 
tank vent valve (arrowed) - shown with the 
manifold removed for clarity 


10 Refitting is a reversal of removal, noting 
the following points: 

a) Ensure that the oil separator locates 
correctly with the guide rails on the 
underside of the manifold. 

b) Tighten the manifold bolts securely. 

6-cylinder engines 

11 Remove the fuel injectors as described in 
Section 10. 

12 Remove the air cleaner housing as 
described in Section 2. 

13 Note their fitted positions, then disconnect 
all wiring plugs from the throttle body/manifold, 
and release the wiring harness/cables from 
the retaining clips/bolts on the manifold. 

14 Squeeze together the sides of the locking 
collar and disconnect the breather hose from 
manifold. 

15 Undo the manifold retaining bolts, and the 
bolts securing the manifold support bracket to 
the cylinder block (under the manifold) then lift 
the manifold approximately 10 cm. 

16 Release the retaining clip and disconnect 
the hose on the base of the tank venting valve 
(see illustration 11.4). 

17 Note their fitted positions, then release 
any wiring harness(s) from the retaining clips 
on the manifold and support bracket (under 
the manifold). 


11.6 Press down the lower edge of the 
clips and pull the vent hose upwards 


18 Remove the manifold from the cylinder 
head. Recover the seals. 

19 Check the condition of the seals and 
renew if necessary. 

20 Refitting is a reversal of removal. 


Exhaust manifold 


4-cylinder engines 

21 Although BMW suggest that the manifold 
can be removed with the engine /n situ, we 
found it impossible due to access limitations. 
Consequently, we recommend the engine is 
removed as described in Chapter 2E. 

22 Release the oxygen sensors' wiring 
harness from the retaining clips on the engine 
mounting bracket, and sump bracket. 

23 Undo the nuts securing the heat shield 
and exhaust manifold to the cylinder head 
(see illustration). Discard the gasket. It is 
possible that some of the manifold studs may 
be unscrewed from the cylinder head when 
the manifold securing nuts are unscrewed. In 
this event, the studs should be screwed back 
into the cylinder head once the manifolds 
have been removed, using two manifold nuts 
locked together. 

24 Refitting is a reversal of removal, but use 
new gaskets and new manifold securing nuts. 


11.23 Exhaust manifold retaining nuts (arrowed) - 
4-cylinder engines 
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12.3 Undo the nuts (arrowed) and detach the front exhaust pipe 
from the manifold 


6-cylinder engines 


25 Jack up the front of the vehicle and 
support it securely on axle stands (see Jacking 
and vehicle support). Undo the fasteners and 
remove the engine undershield. 
26 Remove the exhaust system as described 
in Section 12. 
27 Trace the oxygen sensors' wiring back 
and disconnect the wiring plugs. Label them 
to ensure they are correctly reconnected. 
28 Starting with the front exhaust manifold, 
undo the nuts and manoeuvre the manifold 
from the engine compartment. Take great care 
not to damage the oxygen sensor fitted to the 
manifold. Discard the gasket. 
29 Undo the nuts and remove the rear exhaust 
manifold. Again take great care not to damage 
the oxygen sensor. Discard the gasket. 
30 Refitting is a reversal of removal, noting 
the following points: 

a) Apply some anti-seize high-temperature 

grease to the manifold studs. 
b) Always renew the manifold gaskets. 


c) Tighten the manifold nuts to the specified 
torque. 


12 Exhaust system - 
removal and refitti 


Note: New exhaust front section-to-manifold 
gaskets and securing nuts will be required on 
refitting. 


Removal 


1 Jack up the vehicle and support securely on 
axle stands (see Jacking and vehicle support). 
Undo the fasteners and remove the engine 
undershield. 

2 On Touring models, undo the bolts, and 
remove the rear tension struts (where fitted) 
under the rear axle. Discard the bolts — new 
ones must be fitted. 

3 Unscrew the securing nuts, and disconnect 
the exhaust front section from the manifold. 
Recover the gasket (see illustration). 


12.6 Transmission tunnel reinforcement plate 


4 Support the exhaust system with a trolley 
jack, etc. It is very heavy. 

5 Unscrew the retaining nuts securing the various 
mounting brackets to the vehicle underside. 

6 Undo the bolts, and remove the reinforce- 
ment plate from across the transmission 
tunnel (see illustration). 

7 Withdraw the complete exhaust system 
from under the vehicle. 

8 To remove the heat shield, undo the nuts 
and bolts, then lower it to the ground. 


Refitting 


9 Refitting is a reversal of removal, bearing in 
mind the following points. 

a) Use new gaskets when reconnecting the 
exhaust front section to the manifold. Also 
use new nuts, and coat the threads of the 
new nuts with copper grease. 

b) Check the position of the tailpipes in 
relation to the cut-out in the rear valance, 
and if necessary adjust the exhaust 
mountings to give sufficient clearance 
between the system and the valance. 
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Degrees of difficulty 

Easy, suitable for SS 
novice with little 
experience 


Fairly easy, suitable 
for beginner with 
some experience 


Specifications 


Engine codes 


ROME E eee ke dig he DR aches Det dense on ge ARE E erac 
6-cylinder 


Fuel delivery pump pressure 
Ini D NELEDU EN EEA thd 0 or n-eern Sle E en ee oe 


Very difficult, 
suitable for expert 
DIY or professional 


Difficult, suitable 
for experienced DIY 
mechanic 


ES 
kO 
N 


M47T2 and N47 
M57T2 and N57 


Direct injection common rail with Bosch high pressure delivery pump 
and Electronic Diesel Control with DDE 6.0 ECM 

3.5 to 4.5 bar 

250 to 1600 bar 


S. 
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Torque wrench settings 

Crankshaft position sensor 

Engine compartment tension braces:* 
M10: 


Exhaust manifold to cylinder head: 
M47T2 and M57T2 engines* 


N47 and N57 engines* ................-. 
Fuel injector clamp bolts (N47 and N57 engines) 
Fuel injector clamp nuts/studs (M47T2 and M57T2 engines) 


Fuel injection pump mounting: 
Nuts 


Fuel injection pump sprocket retaining bolt. . . . 
PAIS MON DUIS. rre orace N 


Fuel pressure regulator: 


M47T2 and M57T2 engines .............. 
NALGnODES ooo. esox aere cae e ides 


Fuel pressure sensor: 


M47T2 and M57T2 engines ............... 
NILOnOInBS. Crscrseserere o  mxievo m 
Fuel rail-to-cylinder head bolts.............. 


Intake manifold: 


Rear reinforcement plate 
Rear tension braces:* 


Timing cover access plug (fuel pump) . ... .... 
Turbocharger oil feed banjo bolts............ 


Turbocharger-to-exhaust manifold bolts: 
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Fuel is drawn from a tank under the rear of 
the vehicle by a tank-immersed electric pump, 
then by a filter assembly mounted under the 
right-hand rear wheel arch, and then forced 
through a filter to the injection pump. The 
chain driven injection pump supplies very high 
pressure fuel to the common fuel rail, which 
is connected to each individual injector. The 
injectors are operated by solenoids/crystals 
controlled by the ECM, based on information 
supplied by various sensors. The engine ECM 
also controls the preheating side of the system 
— refer to Chapter 5A for more details. 

The operation of the fuel injection system is 
described in more detail in Section 5. 

The EDC (electronic diesel control) system 
fitted incorporates a 'drive by wire' system, 
where the traditional accelerator cable is 


replaced by an accelerator pedal position 
sensor. The position and rate-of-change of the 
accelerator pedal is reported by the position 
sensor to the ECM, which then adjusts the 
fuel injectors to deliver the required amount of 
fuel, and optimises combustion efficiency. 

The exhaust system incorporates a turbo- 
charger, a particulate filter (depending on 
model) and an EGR system. Further detail of 
the emission control systems can be found in 
Chapter 4C. 


Precautions 


* When working on diesel fuel system 
components, scrupulous cleanliness must 
be observed, and care must be taken not to 
introduce any foreign matter into fuel lines or 
components. 

* After carrying out any work involving 
disconnection of fuel lines, it is advisable to 
check the connections for leaks; pressurise 
the system by cranking the engine several 
times. 


* Electronic control units are very sensitive 
components, and certain precautions must 
be taken to avoid damage to these units as 
follows. 

a) When carrying out welding operations 
on the vehicle using electric welding 
equipment, the battery and alternator 
should be disconnected. 

b) Although the underbonnet-mounted 
modules will tolerate normal underbonnet 
conditions, they can be adversely affected 
by excess heat or moisture. If using 
welding equipment or pressure-washing 
equipment in the vicinity of an electronic 
module, take care not to direct heat, or 
jets of water or steam, at the module. 

If this cannot be avoided, remove the 
module from the vehicle, and protect its 
wiring plug with a plastic bag. 

c) Before disconnecting any wiring, or 
removing components, always ensure that 
the ignition is switched off. 

d) Do not attempt to improvise ECM fault 


E 


díagnosis procedures using a test lamp or 
multimeter, as irreparable damage could 
be caused to the module. 

e) After working on fuel injection/engine 
management system components, ensure 
that all wiring is correctly reconnected 
before reconnecting the battery or 
switching on the ignition. 


2 Air cleaner assembly - 
removal and refitting 
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M47T2 and M57T2 engines 


1 The air cleaner housing is integral with the 
cylinder head cover — see Chapter 2C. 


N47 and N57 engines 


2 Disconnect the mass airflow sensor wiring 
plug (see illustration). 

3 Slacken the clamp and pull the air outlet 
hose from the air cleaner cover. 

4 Undo the 2 air cleaner assembly mounting 
bolts (see illustration). 

5 Pull the intake ‘snorkel’ from the intake 
hood, then pull the air cleaner assembly 
upwards from place. 

6 Refitting is a reversal of removal. 


3 Fueltank- 
removal and refitting 
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Removal 


1 Disconnect the battery negative lead as 
described in Chapter 5A. 

2 Before removing the fuel tank, all fuel 
should be drained from the tank. Since a fuel 
tank drain plug is not provided, it is preferable 
to carry out the removal operation when the 
tank is nearly empty. The remaining fuel can 
then be siphoned or hand-pumped from the 
tank. 

3 Remove the rear seat cushion as described 
in Chapter 11. 

4 Jack up the rear of the vehicle, and support 
it securely on axle stands (see Jacking and 
vehicle support). Remove the right-hand rear 
roadwheel. 


3.10 Tank access cover retaining nuts 
(arrowed) 
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2.2 Disconnect the mass airflow sensor 
wiring plug 


5 Detach the handbrake cables from the 
handbrake lever as described in Chapter 9. 

6 Pull the handbrake cables from the guide 
tubes, then undo the bolts and remove the 
guide tubes. 

7 Remove the propeller shaft as described in 
Chapter 8. 

8 The right-hand wheel arch liner is retained 
by a combination of bolts, plastic nuts, and 
plastic expansion rivets. Remove these 
fasteners and manoeuvre the wheel arch liner 
from place. 

9 Working under the vehicle, prise up the 
centre pins and remove the plastic expansion 
rivets, release the clips, undo the nuts, 
then remove the trim panel from under the 
left-hand side of the tank, and the sill trim 
(see illustrations). Repeat this procedure on 
the right-hand side of the tank. 

10 Working inside the vehicle, undo the 4 nuts, 


3.9a Undo the nuts and lower the panels in 
front of the tank 


es 
3.11 Depress the release buttons 
(arrowed) and disconnect the fuel pipes 
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2.4 Air cleaner assembly mounting bolts 


(arrowed) 


and remove the fuel tank access covers from 
the left- and right-hand side of the floor panel 
beneath the rear seat cushion location (see 
illustration). 

11 Disconnect the wiring plug from the 
left-hand sensor unit cover, then unlock the 
quick-release connectors and disconnect the 
fuel pipes (see illustration). 

12 Disconnect the wiring plugs accessible 
through the right-hand sensor/pump access 
hole. 

13 Slacken the hose clip, then disconnect 
the fuel filler hose from the tank neck (see 
illustration). 

14 Working in the wheel arch area, release 
the connector, and unclip the vent hose from 
the filler pipe (see illustration). 

15 Support the fuel tank using a trolley jack 
and an interposed block of wood. 

16 Undo the bolts securing the tank retaining 


3.9b Remove the fasteners (arrowed) and 
remove the sill trim panels 


3.13 Slacken the clip (arrowed) and 
disconnect the filler hose 
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3.14 Squeeze together the sides of the collar 
(arrowed) and disconnect the vent hose 


straps. Lower the tank, and manoeuvre it from 
under the vehicle. 


Refitting 


17 Refitting is a reversal of removal. Note that 
once the tank is refitted, at least 5 litres of fuel 
must be added to allow the fuel system to 
function correctly. 


4 Accelerator - 
Sennen, FS 
Dy 


1 Prise up the cap, then undo the bolt at the 
base of the accelerator pedal assembly (see 
illustration). 

2 Lift the throttle pedal assembly upwards, 
and disconnect the wiring plug. Note that 
the accelerator pedal is only available as 
a complete assembly, which includes the 
position sensor. If defective, the complete 
assembly must be renewed. 

3 Refitting is a reversal of removal. 
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The system is under the overall control of 
the Electronic Diesel Control (EDC) system, 
which also controls the preheating system 
(see Chapter 5A). 

Fuel is supplied from the rear-mounted fuel 
tank, via an electrically-powered lift pump 
and fuel filter, to the fuel injection pump. The 
fuel injection pump supplies fuel under high 


5.8 Unclip the cover to access the 
diagnostic plug 


4.1 Accelerator pedal assembly retaining 
bolt (arrowed) 


pressure to the common fuel rail. The fuel rail 
provides a reservoir of fuel under pressure 
ready for the injectors to deliver direct to 
the combustion chamber. The individual fuel 
injectors incorporate solenoids, which when 
operated, allow the high pressure fuel to be 
injected. The solenoids are controlled by the 
ECM. The fuel injection pump purely provides 
high pressure fuel. The timing and duration of 
the injection is controlled by the ECM, based 
on the information received from the various 
sensors. In order to increase combustion 
efficiency and reduce combustion noise 
(diesel ‘knock’), a small amount of fuel is 
injected before the main injection takes place 
= this is known as Pre- or Pilot-injection. 

Additionally, the control module activates 
the exhaust gas recirculation (EGR) system 
(see Chapter 4C). 

The system uses the following sensors. 

a) Crankshaft sensor — informs the ECM of 
the crankshaft speed and position. 

b) Coolant temperature sensor — informs the 
ECM of engine temperature. 

c) Mass airflow sensor — informs the ECM of 
the mass of air entering the intake tract. 

d) Wheel speed sensor - informs the ECM of 
the vehicle speed. 

e) Accelerator pedal position sensor — 
informs the ECM of the accelerator pedal 
position, and the rate of pedal opening/ 
closing. 

f) Fuel pressure sensor — informs the ECM 
of the pressure of the fuel in the common 
rail. 

g) Fuel temperature sensor — informs the 
ECM of the temperature of the fuel 
returning to the tank.. 

h) Fuel pressure regulator — controls the 
pressure produced by the high-pressure 
fuel pump. 

i) Camshaft position sensor — informs 
the ECM of the camshaft position so 
that the engine firing sequence can be 
established. 

j) Stop-light switch — informs the ECM when 
the brakes are being applied 

k) Turbocharger boost pressure sensor — 
informs the ECM of the boost pressure 
generated by the turbocharger. 

|) Intake air temperature sensor — informs 
the ECM of the temperature of the air 
entering the intake manifold. 


The signals from the various sensors are 
processed by the ECM, and the optimum 
fuel quantity and injection timing settings are 
selected for the prevailing engine operating 
conditions. 

A catalytic converter and an exhaust gas 
recirculation (EGR) system is fitted, to reduce 
harmful exhaust gas emissions. Details of this 
and other emissions control system equipment 
are given in Chapter 4C. 

If there is an abnormality in any of the 
readings obtained from any sensor, the ECM 
enters its back-up mode. In this event, the 
ECM ignores the abnormal sensor signal, and 
assumes a preprogrammed value which will 
allow the engine to continue running (albeit 
at reduced efficiency). If the ECM enters 
this back-up mode, the warning light on 
the instrument panel will come on, and the 
relevant fault code will be stored in the ECM 
memory. 

If the warning light comes on, the 
vehicle should be taken to a BMW dealer 
or specialist at the earliest opportunity. 
A complete test of the Electronic Diesel 
Control (EDC) system can then be carried 
out, using a special electronic test unit 
which is simply plugged into the system's 
diagnostic connector (see illustration). The 
connector is located under the driver's side 
of the facia; to gain access to the connector 


unclip the socket cover. 
xs 


6 Fuel system - 
priming and bleeding 
1 The fuel supply system is designed to be 
self-bleeding. After disturbing the fuel system, 
proceed as follows. 
2 Switch on the ignition, and leave it for 
approximately 1 minute. Do not attempt to 
start the engine. During this time the electric 
fuel pump is activated and the system vented. 
3 Depress the accelerator pedal to the floor 
then start the engine as normal (this may take 
longer than usual, especially if the fuel system 
has been allowed to run dry — operate the 
starter in ten second bursts with 5 seconds 
rest in between each operation). Run the 
engine at a fast idle speed for a minute or so 
to purge any remaining trapped air from the 
fuel lines. After this time the engine should idle 
smoothly at a constant speed. 
4 If the engine idles roughly, then there is still 
some air trapped in the fuel system. Increase 
the engine speed again for another minute or 
so then recheck the idle speed. Repeat this 
procedure as necessary until the engine is 
idling smoothly. 
5 On N47 and N57 engines, if the above 
procedure fails to allow the engine to start, 
proceed as follows: 
6 Remove the plastic cover from the top of 
the engine as described in Chapter 2D. 
7 Disconnect the camshaft position sensor 
wiring plug (see illustration). 
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6.7 Disconnect the camshaft position 
sensor wiring plug at the rear of the 
cylinder head (arrowed) 

8 Depress the release button and disconnect 
the fuel return hose from the common rail (see 

illustration). 
9 Attach a hand-held vacuum pump to the 
return port on the common rail, and operate 
the pump until clear, bubble-free fuel emerges 
(see illustration). 
10 Reconnect the fuel return hose to the 
common rail, and refit the camshaft position 
sensor wiring plug. 
11 Refit the engine cover, and proceed as 
described in paragraph 2. 

N 


7 Fuel pump/level sensors 
ES 


and control unit — 
Fuel pump/level sensors removal 


removal and refitting 

1 There are two level sensors fitted to the fuel 
tank - one in the left-hand side of the tank, 
and one in the right-hand side. The pump is 
integral with the right-hand side sensor, and 
at the time of writing only the level sensor 
is available separately. Check with a BMW 
dealer or parts specialist. 


Right-hand sensor/fuel pump 


2 Before removing the fuel level sensor/pump, 
all fuel should be drained from the tank. Since 
a fuel tank drain plug is not provided, it is 
preferable to carry out the removal operation 
when the tank is nearly empty. 

3 Remove the rear seat cushion as described 
in Chapter 11. 

4 Fold back the insulation mating to expose 
the access cover. 

5 Undo the four nuts, and remove the access 
cover from the floor (see illustration 3.10). 

6 Disconnect the wiring plug(s) through the 
access hole. 

7 Unscrew the fuel pump/level sensor unit 
locking ring and remove it from the tank. 
Although a BMW tool (No 16 1 020) is available 
for this task, it can be accomplished using a 
large pair of grips to push on two opposite 
raised ribs on the locking ring. Alternatively, a 
home-made tool can be fabricated to engage 
with the raised ribs of the locking ring. Turn the 
ring anti-clockwise until it can be unscrewed 
by hand (see illustration). 

8 Carefully lift the fuel pump/level sensor unit 
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6.8 Depress the button (arrowed) and 
disconnect the fuel return hose from the 
common rail 
cover from the tank. Note their fitted positions, 
then disconnect the fuel hoses at the 
quick-release connectors (see illustration). 
Note how the rods in the base of the cover 

locate in the pump/sensor unit. 

9 Carefully manoeuvre the pump/sensor 
unit from the tank. Take great care not to 
bend/damage the float arm as the unit is 
withdrawn. 

10 If required, release the clip and slide 
the level sensor upwards from place (see 
illustration). When refitting, the sensor must 
clip back into place. 

11 Ifrequired, the level sensor can be unclipped 
from the pump assembly. On full deflection 
the sensor resistance was 993 Q, and on zero 
deflection the resistance was 51 Q. 


Left-hand sensor 


12 Remove the right-hand sensor/fuel pump 
as previously described. 


7.7 Ahome-made tool can be used to 
unscrew the locking ring 


7.10 Release the clip each side, and slide 
the sensor upwards 


6.9 Attach a hand-held vacuum pump and 
pull the fuel through 


13 Fold back the insulation mating to expose 
the access cover. 

14 Undo the four nuts, and remove the access 
cover from the floor (see illustration 3.10). 

15 Disconnect the wiring plug from the 
sensor unit cover, then depress the release 
buttons and disconnect the fuel pipes. 

16 Unscrew the fuel pump/level sensor unit 
locking ring and remove it from the tank. 
Although a BMW tool (No 16 1 020) is available 
for this task, it can be accomplished using a 
large pair of grips to push on two opposite 
raised ribs on the locking ring. Alternatively, a 
home-made tool can be fabricated to engage 
with the raised ribs of the locking ring. Turn the 
ring anti-clockwise until it can be unscrewed 
by hand (see illustration 7.7). 

17 Tie a length of string/cable around the 
disconnected hoses accessible through the 
right-hand tank access hole (see illustration). 


7.8 Depress the release buttons (arrowed) 
and disconnect the hoses from the pump/ 
sender unit 


7.17 Use a cable tie to keep the hoses 
together, then tie a length of string/cable 
around the hoses to aid refitting — see text 


7.19 The lug (arrowed) must engage with 
the slot in the collar 

As these hoses will be removed with the 
left-hand sensor/filter unit, the idea is to pull 
the string/cable into the tank as the sensor/ 
filter unit is removed, then leave it in place to 
facilitate refitting. 

18 Carefully lift the sensor/filter unit from the 
tank, and remove it. Untie the string/cable and 
leave it in place. 


Refitting fuel pump/level sensors 


19 Refitting is a reversal of removal, noting 
the following points: 

a) Use a new sealing ring. 

b) To allow the unit to pass through the 
aperture in the fuel tank, press the float 
arm against the fuel pick-up strainer. 

c) When the unit is fitted, the locating 
lug on the unit must engage with the 
corresponding slot in the fuel tank collar 
(see illustration). 

d) The locating rods of the right-hand sensor 
unit cover must align with the corresponding 
holes in the pump/sensor unit. 

&) The locking ring must be tightened until 
the notch on the ring aligns with the mark 
on the tank. 


Fuel pump control unit 


Removal 


20 On Saloon models, remove the rear side 
backrest, as described in Chapter 11. 

21 On Touring models, fold down the rear 
seat backrest, then pull the top edge of the 
right-hand side backrest side section forwards 
to release the clip, and remove it (see 
illustration). Be prepared for clip breakage - 
renew it if necessary. 
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9.3 Disconnect the wiring plug (arrowed) 
from the regulator on the pump 


7.21 Pull the top edge of the side backrest 
forwards 


22 Disconnect the wiring plug, undo the 2 
retaining nuts and remove the control unit 
(see illustration). 

Refitting 

23 Refitting is a reversal of removal. Note 
that if a new control unit has been fitted, it 
will need to be programmed using BMW test 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 


8 Fuelinjection system - 
testing and adjustment 
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Testing 


1 If a fault appears in the fuel injection 
system, first ensure that all the system wiring 
connectors are securely connected and free 
from corrosion. Ensure that the fault is not 
due to poor maintenance; ie, check that the 
air cleaner filter element is clean, that the 
cylinder compression pressures are correct 
(see Chapter 2C or 2D), and that the engine 
breather hoses are clear and undamaged (see 
Chapter 4C). 

2 |f the engine will not start, check the 
condition of the glow plugs (see Chapter 5A). 
3 If these checks fail to reveal the cause of 
the problem, the vehicle should be taken to a 
BMW dealer or specialist for testing using 
special electronic equipment which is plugged 
into the diagnostic connector (see Section 5). 
The tester should locate the fault quickly and 
simply, avoiding the need to test all the system 
components individually, which is time- 


9.4 Fuel feed (1) and sita (2) pipes 


7.22 Fuel pump control unit (arrowed) 


consuming, and also carries a risk of damaging 
the ECM. 


Adjustment 


4 The engine idle speed and maximum speed 
are all controlled by the ECM. Whilst in theory 
it is possible to check the settings, if they are 
found to be in need of adjustment, the car will 
have to be taken to a suitably-equipped BMW 
dealer or specialist. They will have access to 
the necessary diagnostic equipment required 
to test and (where possible) adjust the 


settings. 


9 Fuel injection pump - 
removal and refitting FS 
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Caution: Be careful not to allow dirt into 
the injection pump or injector pipes during 
this procedure. 

1 Disconnect the battery negative lead (see 
Chapter 5A). 


M47T2 and M57T2 engines 


Removal 


2 Refer to Section 16, and remove the intake 
manifold. 

3 Disconnect the wiring plug from the pressure 
regulator on the pump (see illustration). 

4 Release the clamp, and disconnect the fuel 
feed pipe from the pump (see illustration). 
Plug or seal the openings to prevent 
contamination. 

5 Undo the banjo bolt and disconnect the fuel 
return pipe from the pump. 

6 Note the position of the rubber mounting, 
then undo the unions and disconnect the 
high-pressure fuel pipe from between the 
pump and the common rail. Discard the pipe - 
a new one must be fitted. 

7 Undo the 3 nuts securing the injection pump 
to the cylinder block (see illustration). 

8 Remove the auxiliary drivebelt as described 
in Chapter 1B. 

9 Undo the cap from the timing chain cover 
(see illustration). Discard the seal, a new one 
must be fitted. 

10 Slacken and remove the fuel pump 
sprocket nut. 

11 Screw BMW tool No 13 5 192 into the 
timing chain cover, then screw BMW tool 


9.7 Pump retaining nuts (arrowed) 


No 13 5 191 into the fuel pump drive sprocket. 
Carefully tighten the centre bolt of the tool, 
and free the pump shaft from the sprocket 
(see illustrations). Do not remove tool 
No 13 5 192 once the shaft is free from the 
sprocket or the timing would be lost. If the 
special BMW tools are not available, the only 
other alternative is to remove the timing chains 
and pull the sprocket from the shaft as 
described in Chapter 2C. Although, in theory it 
would be possible to free the sprocket from 
the shaft using a drift or similar, the position of 
the sprocket, and therefore the tension of the 
timing chains, would be lost. 

12 Remove the fuel pump. Discard the 
gasket, a new one must be fitted. 


Refitting 


13 Ensure that the mating surfaces of the 
pump and engine are clean and dry, and fit the 
new pump gasket. 

14 Unscrew tool No 13 5 191 from the centre 
of tool No 13 5 192. 

15 Position the fuel pump on the cylinder 
block. Note that the position of the pump 
shaft in relation to the crankshaft position is 
not important. 

16 Fit the pump retaining nuts and tighten 
them to the specified torque. 

17 Fit the new high-pressure fuel pipe, with 
the rubber mounting. Tighten the unions to 
the specified torque. 

18 Reconnect the fuel hoses to the pump. 
Use a new banjo bolt seal. 

19 Reconnect the wiring plug to the fuel 
pump. 


9.28 The glow plug control unit is located 
on the rear of the oil filter housing 
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9.9 Unscrew the cap (arrowed) from the 
timing chain cover 


9.11b ... then screw the special tool into 
the pump sprocket 


20 If the BMW special tools were used to 
release the fuel pump drive sprocket and 
hold the sprocket in position, unscrew the 
tools, fit and tighten the sprocket retaining 
nut to the specified torque. If the tools 
were not available, refit the timing chains, 
sprockets and covers, as described in 
Chapter 2C. 

21 Ensure that the timing cover access plug 
is clean, fit the new seal, and tighten it to the 
specified torque. 

22 With reference to Chapter 1B, refit the 
auxiliary drivebelt. 

23 Refer to Section 16, and refit the intake 
manifold. 

24 Reconnect the battery negative lead as 
described in Chapter 5A. 

25 Bleed the fuel system as described in 
Section 6. 


9.30 Disconnect the wiring plug (arrowed) 
from the metering unit 


cover.. 


9.11c Tighten the centre bolt to release 
the pump shaft from the sprocket 


N47 engines 


Removal 


26 Pull up the front edge of the acoustic 
cover on the top of the engine, then slide it 
forwards and remove it. 

27 Remove the air intake manifold as 
described in Section 16. 

28 Disconnect the wiring plug, then remove 
the glow plug control unit (see illustration). 
29 Lock the crankshaft/flywheel at TDC on 
No 1 cylinder as described in Chapter 2D. 

30 Release the locking catch, and disconnect 
the wiring plug from the metering unit on the 
injection pump (see illustration). 

31 Slacken the clamps and disconnect the 
fuel feed and return pipes from the pump 
(see illustration). Plug or seal the openings to 
prevent contamination. 
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9.31 Note their positions, then disconnect the 
fuel feed and return hoses from the pump 
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9.32 Note the rubber grommets (arrowed) 
on the high-pressure fuel pipe 


9.35 Remove the support bracket 
(arrowed) from the front of the pump 


32 Note the fitted locations of the rubber 
mountings, then undo the union nuts and 
remove the high-pressure fuel pipe between 
the injection pump and the common rail (see 
illustration). 

33 Undo the sealing cap in the timing cover 
at the rear of the engine (see illustration). 
Discard the sealing ring - a new one must be 
fitted. 

34 Screw BMW special tool No 11 8 741 into 
the cap hole in the timing chain cover (see 
illustration). This tool traps the fuel pump 
sprocket and chain in place. Failure to secure 
the sprocket will result in the camshaft timing 
being lost. If the tool is not available, remove 
the engine and timing chain as described in 
Chapter 2E. 

35 Undo the retaining bolts and remove the 
support bracket from the front of the pump 
(see illustration). 

36 Undo the bolts securing the pump to the 
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9.43 Injection pump support bracket bolts 
tightening sequence 


W / 
9.33 Unscrew the cap (arrowed) at the rear 
of the engine 


9.38 Withdrawn the pump from the 
cylinder block 


timing chain cover. Note that it's not necessary 
to remove the bolts from their locations. 

37 Undo the bolt securing the drive chain 
sprocket to the pump shaft. Note that the bolt 
remains in place in the sprocket. 

38 Remove the pump from position (see 
illustration). 

Refitting 

39 Ensure the pump and cylinder block 
mating surfaces are clean, then align the 
keyway on the pump shaft with the key in the 
tapered bore in the pump drive sprocket. 

40 Fit a new O-ring seal, then offer the pump 
into position (see illustration). 

41 Engage the shaft with the drive sprocket. 
Ensure the key and keyway engage correctly. 
42 Lightly tighten the bolts securing the pump 
to the cylinder block/timing chain cover. 

43 Refit the pump support bracket, then 
working in sequence, tighten the bolts 


9.50 The glow plug control unit (arrowed) 
is attached to the engine mounting bracket 


9.34 Screw the special tool into the timing 
chain cover 


9.40 Renew the fuel pump O-ring seal 


hand-tight, then to their specified torque (see 
illustration). 
44 Tighten the drive sprocket retaining bolt to 
the specified torque. 
45 Unscrew the special tool, then refit the 
sealing cap with a new seal. Tighten the cap 
to the specified torque. 
46 Remove the crankshaft/flywheel locking 
tool, with reference to Chapter 2D. 
47 Fit the new high-pressure fuel pipe 
between the pump and common rail, tighten 
the nuts to the specified torque, then refit the 
rubber mounting. 
48 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Tighten all fasteners to their specified 
torque where given. 
b) Reconnect the battery negative lead as 
described in Chapter 5A. 
c) Bleed the fuel system as described in 
Section 6. 


N57 engines 


Removal 


49 Remove the air intake manifold as 
described in Section 16. 

50 Disconnect the wiring plug, then remove 
the glow plug control unit (see illustration). 
51 Note the fitted locations of the rubber 
mountings, then undo the union nuts and 
remove the high-pressure fuel pipe between 
the injection pump and the common rail. Plug 
or seal the openings to prevent contami- 
nation. 

52 Remove the transmission as described in 
Chapter 7A or 7B. 
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53 Lock the crankshaft/flywheel at TDC on 
No 1 cylinder as described in Chapter 2D. 

54 Release the locking catch, and disconnect 
the wiring plug from the metering unit on the 
injection pump (see illustration 9.30). 

55 Disconnect the fuel feed and return pipes 
from the pump (see illustration 9.31). Plug or 
seal the openings to prevent contamination. 
56 Screw BMW special tool No 11 8 741 into 
the cap hole in the timing chain cover (see 
illustration 9.34). This tool traps the fuel pump 
sprocket and chain in place. Failure to secure 
the sprocket will result in the camshaft timing 
being lost. If the tool is not available, remove 
the engine and timing chain as described in 
Chapter 2E. 

57 Undo the retaining bolts and remove the 
support bracket from the front of the pump 
(see illustration 9.35). 

58 Undo the bolts securing the pump to the 
timing chain cover/cylinder block. Note that 
it's not necessary to remove the timing cover 
bolt from its location. 

59 Undo the bolt securing the drive chain 
sprocket to the pump shaft. Note that the bolt 
remains in place in the sprocket. 

60 Remove the pump from position. 


Refitting 


61 Ensure the pump and cylinder block 
mating surfaces are clean, then align the 
keyway on the pump shaft with the key in the 
tapered bore in the pump drive sprocket. 

62 Offer the pump into position, and engage 
the shaft with the drive sprocket, ensure the 
key and keyway engage correctly. 

63 Lightly tighten the bolts securing the pump 
to the cylinder block/timing chain cover. 

64 Refit the pump support bracket, then 
working in sequence, tighten the bolts 
hand-tight, then to their specified torque (see 
illustration 9.43). 

65 Tighten the drive sprocket retaining bolt to 
the specified torque. 

66 Unscrew the special tool, then refit the 
sealing cap with a new seal. Tighten the cap 
to the specified torque. 

67 Remove the crankshaft/flywheel locking 
tool, with reference to Chapter 2D. 

68 Fit the new high-pressure fuel pipe 
between the pump and common rail, tighten 
the nuts to the specified torque, then refit the 
rubber mounting. 


CN $ 
10.5a Prise up the locking cap... 
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10.3 Depress the retaining clip (arrowed) 
and pull the wiring plug from the injector 


69 The remainder of refitting is a reversal of 
removal, noting the following points: 
a) Tighten all fasteners to their specified 
torque where given. 
b) Refit the transmission as described in 
Chapter 7A or 7B. 
c) Reconnect the battery negative lead as 
described in Chapter 5A. 
d) Bleed the fuel system as described in 
Section 6. 


10 Fuel injectors - EN 
removal and refitting N 
N 


Caution: Be very careful not to allow 
dirt into the injection pump or injector 
pipes during this procedure. Plug/seal all 
openings to prevent contamination. 


Removal 


1 Disconnect the battery negative lead, as 
described in Chapter 5A. 

2 On M47T2 and M57T2 engines, remove the 
intake manifold as described in Section 16. 

3 Disconnect the wiring plugs from the 
injectors (if not already done so) (see 
illustration). 

4 Two different types of return hose 
connections may be encountered. On the first 
type, push in the closed end of the clips, and 
remove the fuel return hoses from the injectors 
(see illustration). If the rubber seals are 
damaged, the complete return hose assembly 
must be renewed. Plug/cover the openings to 
prevent contamination. 


V T 
10.5b ... and pull the return hose 
connection upwards 


10.4 Push in the closed end of the clip and 
pull the return hose upwards 


5 On the second type of connector, carefully 
prise up the locking cap, then pull the return 
hose connection from the top of each injector 
(see illustrations). Check the condition of 
the sealing rings and renew if necessary. 
Plug/cover the openings to prevent 
contamination. 

6 Slacken the pipe unions (where possible, 
counterhold the union on the common fuel 
rail and the injector), and remove the relevant 
injector pipe (see illustration). Plug/cover the 
openings to prevent contamination. 


M47T2 and M57T2 engines 


Note: The high-pressure pipes from the 
common fuel rail to the injectors and the pump 
must be renewed. 

7 Unscrew the two nuts securing each 
injector clamp. Use a Torx socket to unscrew 
the mounting studs, and force the injectors 
upwards from place. Discard the sealing 
washers - new ones must be fitted. If the 
injectors are to be refitted, they must be 
stored upright, and marked/labelled so they 
can be refitted into their original positions (see 
illustrations). 


N47 and N57 engines 


Note: On N47 engines, the high-pressure fuel 
pipes from the common rail to the injectors 
and the pump must be renewed. On N57 
engines, BMW state the pipes can be re-used 
3 times, then renewed. 

8 Undo the retaining bolt, remove the clamping 
jaw and remove the injectors. If the injectors are 
reluctant to move, rotate them a few degrees 
each way to release them (see illustrations). 


e 


hir m - = 

10.6 If possible, use a crows foot adapter 

to slacken and tighten the high-pressure 
pipe unions 
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10.7a Undo the injector retaining nuts 
(arrowed)... 


10.7d Store the injectors upright, and 
label them so they can be refitted to their 
original locations 


Discard the sealing washers — new ones must 
be fitted. If the injectors are to be refitted, they 
must be stored upright, and marked/labelled so 
they can be refitted into their original positions 
(see illustration 10.7d). 


10.11 Depress the release button 
(arrowed) and disconnect the return hose 


10.7b ... undo the Torx studs (arrowed) to 
force the injector upwards . . . 


10.8a Undo the injector retaining bolt and 
remove the clamping jaw 


9 If the common fuel rail is to be removed, the 
intake manifold must be removed as described 
in Section 16. Once the manifold is withdrawn, 
undo the unions and remove the high-pressure 
fuel pipe between the pump and rail. 


10.14a Injector adjustment value (arrowed) 
- M47T2 and M57T2 engines 


10.7c ...then remove the clamp jaw and 


injector 


10.8b If necessary, use a spanner to rotate 
the injector a few degrees... 


10 Undo the retaining bolts and remove the 
common rail clamps (see illustration). 

11 Lift the rail from place, depress the release 
button and disconnect the return hose from 
the rail (see illustration). 


Refitting 


12 On N47 and N57 engines, where 
applicable, refit the common rail and clamps, 
then tighten the bolts to the specified torque. 
Fit the new high-pressure pipe (see the Note 
above) between the pump and rail, and tighten 
the unions to the specified torque. Note 
the rubber sleeves fitted to the common rail 
locations in the camshaft cover and clamps. 
13 Ensure that the injectors and seats in 
cylinder head are clean and dry. 

14 If any of the injectors are being renewed, 
make a note of the 6- or 7- digit adjustment 
value engraved on the top of injector (see 
illustrations). In order for the injector to 


10.14b Injector adjustment value (arrowed) 
- N47 and N57 engines 
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10.15a Renew the injector sealing washers 
(arrowed)... 


function at maximum efficiency, this number 
must be programmed into the engine 
management ECM using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 

15 Fit new sealing washers to the injectors, 
apply a little high-temperature anti-seize 
grease (BMW part No 83 23 0441 070 or 
Copperslip) to the injector stems and refit them 
with the clamps (see illustrations). If new 
injectors are not being fitted, it’s absolutely 
essential they are refitted to their original 
positions. On M47T2 and M57T2 engines, 
tighten the clamp nuts to the specified torque. 
On N47 and N57 engines, refit the clamping 
jaw, insert the retaining bolt, and tighten it to 
the specified torque. 

16 Refit the injection pipe(s), and tighten 
the unions finger-tight, then to the specified 
torque. Refit the pipe retaining clips (see 
illustrations). 

17 Onthe first type of return hose connection, 
squeeze together the open ends of the clips 
and refit the fuel return hoses to the injectors. 
18 On the second type of return hose 
connection, with the new sealing rings fitted 
to the injectors (where necessary), press 
the return hose connections down on to the 
injectors, then press the locking caps down 
(see illustration). 

19 On all engines, reconnect the wiring plugs 
to the injectors. 

20 With reference to Section 16, refit the 
intake manifold (where applicable) 

21 Reconnect the battery negative lead, as 
described in Chapter 5A. 


- anti-seize grease to the injector stems 


10.16b ... and N47 engine 


11 Electronic Diesel Control 


(EDC) system components - 
removal and refitting 


Crankshaft sensor 


M47T2 and M57T2 engines 


1 The sensor is mounted on the left-hand side 
of the engine block. To gain access, remove 
the starter motor as described in Chapter 5A. 

2 Disconnect the wiring connector from the 
sensor. 

3 Slacken and remove the retaining bolt and 
carefully remove the sensor from the engine 
(see illustration). 

4 Refitting is the reverse of removal, tightening 
the retaining bolt to the specified torque. 


N47 and N57 engines 
5 Raise the front of the vehicle and support 


10.16a Refit the injector high-pressure 
pipes - M47T2 engine... 


10.18 Renew the sealing ring (arrowed) 


it securely on axle stands (see Jacking and 
vehicle support). 

6 Undo the fasteners and remove the engine 
undershield (see illustration). 

7 The sensor is located beneath the fuel 
injection pump at the rear of the engine. 
Disconnect the sensor wiring plug. 

8 Undo the retaining bolt and pull the sensor 
from position (see illustration). 

9 Refitting is a reversal of removal. 


Coolant temperature sensor 


10 The sensor is screwed directly into the 
cylinder head. Refer to Chapter 3 for removal 
and refitting details. 


Accelerator pedal 
position sensor 


11 The sensor is integral with the accelerator 
pedal assembly — see Section 4. 


11.3 Crankshaft sensor retaining bolt 
(arrowed) 


11.6 Undo the fasteners (arrowed) and 
remove the engine undershield 


11.8 Crankshaft sensor retaining bolt 
(arrowed) 


11.13 Undo the bolts (arrowed) and pull 
the intake pipe forwards 


11.19 Undo the bolts (arrowed) and 
remove the mass airflow sensor 


Mass airflow sensor 


M47T2 and M57T2 engines 


12 Remove the acoustic cover from the top 
of the engine, by undoing the bolts, pulling up 
the front edge and sliding it forwards. 

13 Undo the 2 bolts, unclip the hose, and pull 
the intake pipe forwards from the sensor (see 
illustration). 

14 Disconnect the wiring plug from the 
sensor. 

15 Slacken and remove the two Torx bolts, 
and withdraw the sensor (see illustration). 

16 Refitting is a reversal of removal. 


N47 and N57 engines 


17 The mass airflow sensor is located on the 
air filter cover outlet ducting. Disconnect the 
sensor wiring plug (see illustration). 

18 Slacken the air outlet hose clamp and 
disconnect the hose. 

19 Undo the 2 bolts and remove the mass 


remove the plastic cover each side 


11.15 Undo the bolts (arrowed) and 
remove the mass airflow sensor 


11.22 To remove this type of air temperature 
sensor, rotate it 45° anti-clockwise 
airflow sensor from the filter cover (see 

illustration). 
20 Refitting is a reversal of removal. 


Intake air temperature sensor 


21 The intake air temperature sensor is 
located in the intake ducting on the left-hand 
side of the engine. Disconnect the sensor 
wiring plug. 

22 Two different types of sensor may be 
fitted. On the first type, a retaining clip must 
be pulled from place, before the sensor is 
removed by rotating it 45° anti-clockwise (see 
illustration). On the second type, no clip is 
fitted. 

23 Refitting is a reversal of removal. 


Stop-light switch 

24 The engine control module receives 
a signal from the stop-light switch which 
indicates when the brakes are being applied. 


9 


11.28 Release the clips (arrowed) and slide 
the cable guide forwards 


11.17 Mass airflow sensor wiring plug 
(arrowed) 


11.26 Pollen filter housing bolts (arrowed) 


Stop-light switch removal and refitting details 
can be found in Chapter 9. 


Electronic control module (ECM) 


Note: /f a new ECM is to be fitted, it will 
be necessary to entrust the task to a BMW 
dealer or specialist. After fitting, it will be 
necessary to programme the ECM to enable 
it function correctly. This can only be done 
using the special BMW equipment which ís 
plugged into the diagnostic connector (see 
Section 5). 

25 Disconnect the battery negative lead (see 
Chapter 5A). 

26 Undo the bolts and remove the upper 
section of the pollen filter housing (see 
illustration). 

27 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip any wiring as the covers 
are removed (see illustration). 

28 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 

29 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 

30 Release the clips and remove the electrical 
box cover, located on the left-hand side of the 
engine compartment (see illustrations). 

31 Note their fitted locations, and disconnect 
the wiring plugs from the ECM. To release 
these plugs, slide out the locking element, 
and disconnect the plugs from the ECM (see 
illustration). 


11.29a Rotate the temperature sensor 
and remove it. On the passenger's side, 
disconnect the bonnet switch 


32 Release the two retaining clips and remove 
the ECM (see illustration). 
33 Refitting is the reverse of removal. 


Turbocharger boost 
pressure sensor - 
M47T2 and M57T2 engines 


34 Undo the bolts and remove the upper 
section of the pollen filter housing (see illus- 
tration 11.26). 

35 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration 11.27). 

36 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 11.28). 

37 Release the catch and undo the bolt each 


v 


11.30a Squeeze together the clips (arrowed) 
and pull the black plastic clip upwards 


11.32 Release the clips (arrowed) and lift 
out the ECM 
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11.29b Undo the bolt, release the clip 
(arrowed) each side... 


side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 11.29a, 11.29b and 11.29c). 
4-cylinder engines 

38 Remove the plastic acoustic cover from 
the top of the engine by undoing the boits, 
pulling up the front edge and sliding the cover 
forwards. 

39 Undo the 2 bolts and remove the rear 
section of the plastic acoustic cover on top of 
the engine. 

40 The sensor is located on the the intake 
manifold. Prise out the locking clip and 
disconnect the sensor wiring plug. 

41 Undo the retaining bolt and remove the 
sensor (see illustration). 

42 Check the condition of the sensor seal, 
and renew if necessary. 


11.30b Slide the catch (arrowed) to the 
‘unlock’ position 


11.41 Boost pressure sensor (arrowed) - 
M47T2 engine 


Le 
x 


11.29c ...then slide the pollen filter lower 
housing forwards 


43 Upon refitting, lubricate the sensor seal 
with petroleum jelly, then fit it to the manifold, 
and tighten the retaining bolt securely. 
6-cylinder engines 

44 Undo the bolts and remove the plastic 
cover from the top of the engine. 

45 Disconnect the sensor wiring plug, then 
pull if from the manifold (see illustration). 

46 Check the condition of the seal and renew 
if necessary. 

47 Upon refitting, lubricate the sensor seal 
with petroleum jelly, then push it into the hole 
in the manifold. 


All engines 


48 Reconnect the sensor wiring plug. 
49 The remainder of refitting is a reversal of 
removal. 


11.31 Slide out the locking element 
(arrowed) 


11.45 Boost pressure sensor (arrowed) - 
M57T2 engine 


" ^^ .* MAKE 
11.51 Boost pressure sensor (arrowed) — 
N47 and N57 engines 


Turbocharger boost 
pressure sensor - 
N47 and N57 engines 


50 Remove the plastic acoustic cover from 
the top of the engine by pulling up the front 
edge, and sliding it forwards. 

51 The sensor is located at the front of the 
intake manifold. Disconnect the sensor wiring 
plug (see illustration). 

52 Undo the retaining bolt and pull the sensor 
from the manifold. Check the condition of the 
sealing ring, and renew if necessary. 

53 Upon refitting, lubricate the sensor seal 
with petroleum jelly, then fit it to the manifold, 
and tighten the retaining bolt securely. 


Fuel pressure sensor 


M47T2 and M57T2 engines 


54 On 4-cylinder engines, remove the plastic 
acoustic cover from the top of the engine, by 
removing the retaining bolts, and sliding it 
forwards. 

55 The fuel pressure sensor is located in the 
front end of the common fuel rail. Ensure that 
the ignition is switched off, and disconnect 
the wiring plug from the sensor. 

56 Counterhold the sensor with a spanner to 
prevent rotation, then undo the locknut. 

57 Ensure that the mating surfaces of the 
sensor and common rail are clean and dry, 
then bolt the sensor into position, counterhold 
it with a spanner to prevent rotation, and 
tighten the locknut to the specified torque. 

58 The remainder of refitting is a reversal 
of removal. Note that if a new sensor has 
been fitted, the mean value adaptation value 


11.61 The fuel pressure sensor is located 
at the front of the common rail - 
N47 engine 


Fuel and exhaust systems — 


diesel engines 


stored in the ECM must be reset using BMW 
diagnostic equipment. Entrust this task to a 
BMW dealer or suitably-equipped specialist. 


N47 engines 


59 Remove the plastic acoustic cover from 
the top of the engine by pulling up the front 
edge, and sliding it forwards. 

60 Slacken the union nuts and remove the 
pressure fuel pipes from the common fuel rail 
to the injectors, and to the high-pressure pump. 
It's essential that all openings are plugged to 
prevent contamination. Note that the pipes 
must not be re-used — they must be renewed. 
61 Disconnect the wiring plugs from the 
pressure sensor and regulator on the common 
fuel rail (see illustration). 

62 Depress the release button, and dis- 
connect the fuel return pipe from the common 
rail (see illustration 6.8). 

63 Undo the retaining bolts and remove the 
common fuel rail. 

64 Carefully grip the common rail in a bench 
vice, then unscrew the sensor from place. 

65 Upon refitting, apply a little grease to the 
sensor threads, then tighten it to the specified 
torque. 

66 The remainder of refitting is a reversal of 
removal. Note that if a new sensor has been 
fitted, the mean adaptation value stored in the 
ECM must be reset using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 

N57 engines 


67 Remove the intake manifold as described 
in Section 16. 

68 Slacken the union nuts and remove the 
high-pressure fuel pipes from the common fuel 
rail to the injectors, and to the high-pressure 
pump. It's essential that all openings are 
plugged to prevent contamination. Note that 
the pipes can only be used 3 times. After this 
they must be renewed. 

69 Disconnect the wiring plugs from the 
pressure sensor and regulator on the common 
fuel rail (see illustrations). 

70 Disconnect the fuel return pipe from the 
common rail (see illustration 6.8). 

71 Undo the retaining bolts and remove the 
common fuel rail. 

72 Carefully grip the common rail in à bench 
vice, then unscrew the sensor from place. 


11.69 Fuel pressure sensor (arrowed) — 
N57 engine 


73 Upon refitting, apply a little grease to the 
sensor threads, then tighten it to the specified 
torque. 

74 The remainder of refitting is a reversal of 
removal. Note that if a new sensor has been 
fitted, the mean adaptation value stored in the 
ECM must be reset using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 


Fuel pressure regulator 


M47T2 and M57T2 engines 


Note: BMW insist that the regulator can 
only be used once. If removed, it must be 
renewed. 

75 With reference to Section 16, remove the 
intake manifold. 

76 Disconnect the wiring plug from the 
regulator, located in the rear of the common rail. 
77 Use a spanner to counterhold the 
regulator, then slacken the regulator locknut. 
78 Ensure the common rail and regulator 
mating faces are clean, then screw the 
regulator into position. Counterhold it with 
a spanner and tighten the locknut to the 
specified torque. 

79 Refit the manifold as described in Sec- 
tion 16. 


N47 engines 


Note: BMW insist that the regulator can 
only be used once. If removed, it must be 
renewed. 

80 Remove the plastic acoustic cover from 
the top of the engine by pulling up the front 
edge, and sliding it forwards. 

81 Slacken the union nuts and remove the 
high-pressure fuel pipes from the common fuel 
rail to the injectors, and to the high-pressure 
pump. It’s essential that all openings are 
plugged to prevent contamination. Note that 
the pipes must not be re-used — they must be 
renewed. 

82 Disconnect the wiring plugs from the 
pressure sensor and regulator on the common 
fuel rail. 

83 Depress the release button, and dis- 
connect the fuel return pipe from the common 
rail. 

84 Undo the retaining bolts and remove the 
common fuel rail. 

85 Carefully grip the common rail in a bench 
vice. 

86 Note the fitted position of the regulator is 
relation to the common rail. Counterhold the 
regulator with a spanner, then slacken the 
locknut. Unscrew the sensor from place. 

87 Ensure the common rail and regulator 
mating faces are clean, then screw the 
regulator into position. Counterhold it with 
a spanner and tighten the locknut to the 
specified torque. 

88 The remainder of refitting is a reversal 
of removal. Note that if a new regulator has 
been fitted, the adaptation value stored in the 
ECM must be reset using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 
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N57 engines 


89 Remove the intake manifold as described 
in Section 16. 

90 Slacken the union nuts and remove the 
high-pressure fuel pipes from the common fuel 
rail to the injectors, and to the high-pressure 
pump. It's essential that all openings are 
plugged to prevent contamination. Note that 
the pipes can only be used 3 times. After this 
they must be renewed. 

91 Disconnect the wiring plugs from the 
pressure sensor and regulator on the common 
fuel rail. 

92 Disconnect the fuel return pipe from the 
common rail (see illustration 6.8). 

93 Undo the retaining bolts and remove the 
common fuel rail. 

94 Carefully grip the common rail in a bench 
vice. 

95 Note the fitted position of the regulator is 
relation to the common rail. Counterhold the 
regulator with a spanner, then slacken the 
locknut. Unscrew the sensor from place. 

96 Ensure the common rail and regulator 
mating faces are clean, then screw the regulator 
into position. Counterhold it with a spanner and 
tighten the locknut to the specified torque. 

97 The remainder of refitting is a reversal 
of removal. Note that if a new regulator has 
been fitted, the adaptation value stored in the 
ECM must be reset using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 


or suitably-equipped specialist. 
Camshaft position sensor 


M47T2 engines 


98 Remove the acoustic cover from the top 
of the engine, by pulling undoing the two 
retaining bolts and sliding it forwards. 

99 Remove the engine oil filler cap, and 
surrounding rubber seal. 

100 Disconnect the camshaft position sensor 
wiring plug (see illustration). 

101 Undo the retaining bolt, and pull the 
sensor from place. 

102 Upon refitting, lubricate the sealing 
ring with petroleum jelly, refit the sensor and 
tighten the retaining bolt securely. 


M57T2 engines 


103 Undo the bolts and remove the plastic 
acoustic cover from the top of the engine. 

104 Disconnect the wiring plug, undo the 
retaining bolt and pull the sensor from the 
front of the cylinder head cover. Check the 
condition of the sealing ring and renew if 
necessary. 

105 Upon refitting, lubricate the sealing 
ring with petroleum jelly, refit the sensor and 
tighten the retaining bolt securely. 


N47 and N57 engines 


106 Remove the plastic acoustic cover from 
the top of the engine by pulling up the front 
edge, and sliding it forwards. 

107 Undo the bolts and remove the upper 
section of the pollen filter housing (see 
illustration 11.26). 


11.100 The camshaft position sensor is 
located behind the oil filler cap (arrowed) - 
M47T2 engine 


108 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration 11.27). 

109 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 11.28). 

110 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 11.29a, 11.29b and 11.29c). 

111 Prise up the centre pins, lever out the 
plastic expansion rivets, then remove the 
insulation material from the rear of the cylinder 
head (where fitted). 

112 Disconnect the wiring plug from the 
camshaft position sensor, then undo the 
retaining bolt and pull the sensor from place 
(see illustration). 

113 Upon refitting, lubricate the sensor seal 
with a little petroleum jelly, then refit it and 
tighten the retaining bolt securely. 

114 The remainder of refitting is a reversal of 
removal. 


12 Turbocharger - 


A turbocharger is fitted to all diesel 
engines. It increases engine efficiency by 
raising the pressure in the intake manifold 
above atmospheric pressure. Instead of the 
air simply being sucked into the cylinders, it 
is forced in. Additional fuel is supplied by the 
injection pump in proportion to the increased 
air intake. 

Energy for the operation of the turbocharger 
comes from the exhaust gas. The gas flows 
through a specially-shaped housing (the 
turbine housing) and in so doing spins the 
turbine wheel. The turbine wheel is attached to 
a shaft, at the end of which is another vaned 
wheel known as the compressor wheel. The 
compressor wheel spins in its own housing 
and compresses the inducted air on the way 
to the intake manifold. 

The compressed air passes through an 
intercooler. This is an air-to-air heat exchanger, 


11.112 Camshaft position sensor 
(arrowed) - N47 and N57 engines 


mounted with the radiator at the front of the 
vehicle. The purpose of the intercooler is to 
remove from the inducted air some of the heat 
gained in being compressed. Because cooler 
air is denser, removal of this heat further 
increases engine efficiency. 

The turbocharger has adjustable guide 
vanes controlling the flow of exhaust gas into 
the turbine. The vanes are swivelled by the 
boost pressure control motor (integral with 
the turbocharger), controlled by the engine 
management ECM. At lower engine speeds, 
the vanes close together, giving a smaller 
exhaust gas entry port, and therefore higher 
gas speed, which increases boost pressure 
at low engine speed. At high engine speed, 
the vanes are turned to give a larger exhaust 
gas entry port, and therefore lower gas 
speed, effectively maintaining a reasonably 
constant boost pressure over the engine rev 
range. 

The turbo shaft is pressure-lubricated by 
an oil feed pipe from the main oil gallery. The 
shaft 'floats' on a cushion of oil. A drain pipe/ 
hose returns the oil to the sump. 


Precautions 


* The turbocharger operates at extremely high 
speeds and temperatures. Certain precautions 
must be observed to avoid premature failure 
of the turbo or injury to the operator. 

* Do not operate the turbo with any parts 
exposed. Foreign objects falling onto the 
rotating vanes could cause excessive damage 
and (if ejected) personal injury. 

* Do not race the engine immediately after 
start-up, especially if it is cold. Give the oil a 
few seconds to circulate. 

* Always allow the engine to return to idle 
speed before switching it off — do not blip the 
throttle and switch off, as this will leave the 
turbo spinning without lubrication. 

* Allow the engine to idle for several minutes 
before switching off after a high-speed run. 

* Observe the recommended intervals for 
oil and filter changing, and use a reputable 
oil of the specified quality (see Lubricants 
and fluids). Neglect of oil changing, or use of 
inferior oil, can cause carbon formation on the 
turbo shaft and subsequent failure. 


13.3 Undo the bolts (arrowed) and remove 


the intake hood 
13 Turbocharger - 
removal and refitting x 
- 
M47T2 engines 


1 Remove the air filter element as described 
in Chapter 1B. 

2 Remove the plastic acoustic cover from 
the top of the engine, by removing the bolts, 
pulling the front edge upwards, and sliding it 
forwards. 

3 Undo the 3 bolts and remove the air 
intake hood from the bonnet slam panel (see 
illustration). 

4 Undo the 2 bolts, remove the air intake 
duct from the mass airflow sensor and detach 
the duct from the turbocharger (see illus- 
tration 11.13). 


13.11a Depress the clip (arrowed) and 
slide the shield outwards 


13.12 Undo the 3 bolts and lower the 
turbocharger 
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13.6 Slacken the upper bolt, remove the 
lower bolt, and detach the hose 


5 Remove the catalytic converter/particulate 
filter as described in Chapter 4C. 

6 Remove the lower bolt, slacken the upper 
bolt, rotate the clamp anti-clockwise and 
detach the charge pressure hose from the base 
of the turbocharger (see illustration). Cap/ 
seal the openings to prevent contamination. 

7 Unscrew and remove the turbocharger oil 
feed banjo bolt from the turbocharger (see 
illustration). Discard the sealing washers, 
new ones must be fitted. Plug the hose and 
block openings to prevent contamination. Be 
prepared for fluid spillage. 

8 Squeeze together the sides to release the 
clips, then disconnect the turbocharger boost 
control motor wiring plug. 

9 Undo the bolts and remove the support 
bracket from the base of the turbocharger. 

10 Slacken the clamps and remove the oil 
return hose from the base of the turbocharger 


13.11b Prise out the rubber plugs 
(arrowed) 


13.15 Undo the charge pressure hose 
clamp bolts (arrowed) 


, 
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13.7 Turbocharger oil feed banjo bolt 
(arrowed) 


j 


and the cylinder block. Plug/seal the openings 
to prevent contamination. 
11 Release the clip and pull out the sealing 
caps from the heat shield, then prise out 
the 3 rubber plugs from the cylinder head 
cover (see illustrations). Where applicable, 
detach the refrigerant pipe bracket from the 
turbocharger. 
12 Undo the 3 retaining bolts then manoeuvre 
the turbocharger from under the vehicle (see 
illustration). Discard the gasket — a new one 
must be fitted. 
13 Refitting is a reversal of removal, noting 
the following points: 
a) Ensure all mating surfaces are clean and 
dry. 
b) Renew all O-rings, seals and gaskets. 
c) Tighten all fasteners to the specified 
torque where available. 


M57T2 engines 


14 Remove catalytic converter/particulate 
filter as described in Chapter 4C. 

15 Slacken the bolts, rotate the clamp and 
detach the charge pressure hose from the base 
of the turbocharger (see illustration). Cap/ 
seal the openings to prevent contamination. 
16 Unscrew and remove the turbocharger oil 
feed banjo bolt from the turbocharger. Discard 
the sealing washers, new ones must be fitted. 
Plug the hose and block openings to prevent 
contamination. 

17 Unlock and disconnect the turbocharger 
boost contro| motor wiring plug (see 
illustration). 

18 Undo the retaining bolt and detach the 
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13.17 Turbocharger boost control motor 
wiring plug (arrowed) 
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13.26 Press the hose onto the turbocharger, 
and prise out the clip (arrowed) 


oil return hose from the base of the turbo- 
charger. Plug/seal the openings to prevent 
contamination. 
19 Release the two retaining bolts, and 
disconnect the turbocharger duct from the 
mass airflow sensor. Remove the duct. Recover 
the duct seal and breather pipe connector. 
20 Slacken the clamp securing the turbo- 
harger to the manifold. Note that a new clamp 
will be required. 
21 Undo the retaining bolts and manoeuvre 
the turbocharger from place. 
22 Refitting is a reversal of removal, noting 
the following points: 
a) Ensure all mating surfaces are clean and 
ary. 
b) Renew all O-rings, seals and gasket. 
c) Tighten all fasteners to the specified 
torque where available. 


N47 and N57 engines 


23 Remove the plastic acoustic cover from 
the top of the engine. 

24 Remove the cooling fan and shroud as 
described in Chapter 3. 

25 Remove the air cleaner assembly as 
described in Section 2. 

26 Release the clamps and remove the 
charge pressure hose between the intercooler 
and the turbocharger (see illustration). 

27 Remove the EGR cooler and catalytic 
converter/particulate filter as described in 
Chapter 4C. 

28 Prise out the locking clip, undo the 
bolt and detach the air intake pipe from the 
turbocharger. 

29 Disconnect the wiring plug from the 
turbocharger boost control motor. 

30 Undo the bolts and remove the heat shield 
from the exhaust manifold. Note the mounting 
bolt at the rear of the manifold. 

31 Undo the banjo bolt and detach the 
oil feed pipe from the cylinder block (see 
illustration). Discard the pipe seals, new 
ones must be fitted. Plug/seal the openings to 
prevent contamination. 

32 Slacken the clamp, undo the 2 retaining 
bolts and remove the oil return pipe from the 
base of the turbocharger, then slacken the 
clamp and detach the pipe from the hose on 
the cylinder block. Discard the gasket. Plug/ 
seal the openings to prevent contamination. 


13.31 Turbocharger oil feed banjo bolt 
(arrowed) 


33 Undo the bolts and remove the support 
bracket from the base of the turbocharger and 
the cylinder block. 


4-cylinder engines 


34 Undo the 3 bolts and detach the turbo- 
charger from the exhaust manifold (see 
illustration). Renew the gasket. 
35 Refitting is a reversal of removal, noting 
the following points: 
a) Ensure all mating surfaces are clean and 
ary. 
b) Renew all O-rings, seals and gasket. 
c) Tighten all fasteners to the specified 
torque where available. 
6-cylinder engines 
36 Slacken the clamp and detach the 
turbocharger from the exhaust manifold. Note 
the locating pin on the turbocharger flange. 
Discard the seal - a new one must be fitted. 
37 Refitting is a reversal of removal, noting 
the following points: 
a) Ensure all mating surfaces are clean and 
dry. 
b) Renew all O-rings, seals and gasket. 
C) Tighten all fasteners to the specified 
torque where available. 


14 Turbocharger - 
examination and overhaul 


1 With the turbocharger removed, inspect the 
housing for cracks or other visible damage. 
2 Spin the turbine or the compressor wheel 


15.3 Prise out the clip (arrowed) and 
disconnect the intercooler hoses 


13.34 Turbocharger-to-manifold bolts 
(arrowed) - N47 engine 


to verify that the shaft is intact and to feel for 
excessive shake or roughness. Some play is 
normal since in use the shaft is 'floating' on 
a film of oil. Check that the wheel vanes are 
undamaged. 

3 The variable vane assembly and actuator 
are integral with the turbocharger, and cannot 
be checked or renewed separately. Consult a 
BMW dealer or other specialist if it is thought 
that the variable vane assembly may be faulty. 
4 If the exhaust or induction passages are oil- 
contaminated, the turbo shaft oil seals have 
probably failed. (On the induction side, this will 
also have contaminated the intercooler, which 
should be flushed with a suitable solvent.) 

5 No DIY repair of the turbo is possible. A new 
unit may be available on an exchange basis. 


15 Intercooler - EN 
removal and refitting EN 
ENS 

Removal 


1 Raise the front of the vehicle and support 
it securely on axle stands (see Jackíng 
and vehicle support). Remove the engine 
undershield (see illustration 11.6). 

2 Undo the fasteners and remove the 
undershield beneath the radiator. 

3 Release the clamps, and disconnect the 
intercooler intake and outlet hoses (see 
illustration). Examine the hose seals and 
renew if necessary. 

4 Unscrew the 2 retaining bolts and lower the 
intercooler from place (see illustration). 


y 


15.4 Undo the bolt each side (arrowed) 
and lower the intercooler 
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16.6 Remove the plastic cap in the centre 
of the scuttle panel 


Refitting 


5 Refitting is the reverse of removal. Apply a 
little petroleum jelly to the intake and outlet 
hoses seals to aid refitting. 


16 Manifolds - EN 
removal and refitting R 
N 
Intake manifold 
M47T2 and M57T2 engines 


1 Disconnect the battery negative lead as 
described in Chapter 5A. 

2 Undo the bolts and remove the upper 
section of the pollen filter housing (see illus- 
tration 11.26). 

3 Release the catches and remove the left- 
and right-hand plastic covers from behind 


16.11 Undo the bolts (arrowed) and 
remove the grommet housing 


16.15 Injector wiring harness guide bolts 
(arrowed) 


16.7 Undo the bolt in the centre of the 
panel . 


the suspension turret each side of the engine 
compartment (see illustration 11.27). 

4 Depress the clips and pull the cable guides 
forwards from the pollen filter lower housing 
(see illustration 11.28). 

5 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustration 11.29a, 11.29b and 11.29c). 
Detach the ambient temperature sensor, 
washer hose and bonnet switch wiring plug 
from the housing as it's withdrawn. 

6 On models with tension braces at the rear of 
the engine compartment, remove the plastic 
cap from the centre of the scuttle trim panel. 
Two different types of the cap are fitted: one 
with a central slot, removed by rotating it 45° 
anti-clockwise, and one without a central slot, 
which is prised from place (see illustration). 
Note, if the cap or seal are damaged, they 


16.14 Oil level dipstick guide tube 
retaining bolt (arrowed) 


CF 


16.19a Intake manifold retaining bolts 
(arrowed) 


and the one at the end of each 
brace (arrowed) 


16.8 ... 


must be renewed. Failure to do so may result 
in water ingress. 

7 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illustration). 
Discard the bolt - a new one must be fitted. 

8 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 

9 Remove the wiper arms as described in 
Chapter 12. 

10 Peel away the rubber seal at the front 
edge, then pull the scuttle trim panel upwards 
from the base of the windscreen. Disconnect 
the washer jet wiring plugs as the panel is 
withdrawn. 

11 Undo the 3 bolts and remove the tension 
brace grommet housing from the bulkhead 
(see illustration). 

12 Prise off the plastic cover, then undo 
the nut and disconnect the positive cable 
connection from the right-hand side inner 
wing. Depress the clip, disconnect the servo 
vacuum hose and lay the cable/hose guide to 
the left-hand side of the engine bay. 

13 Undo the boits and pull up the plastic 
acoustic cover at the front of the engine, then 
lift the rear cover from place. 

14 Undo the bolt securing the engine oil 
level dipstick guide tube to the manifold (see 
illustration). 

15 Depress the clips, disconnect the injector 
wiring plugs, then undo the bolts, release the 
clip and place the injector wiring harness/ 
guide to one side (see illustration). 

16 Note their fitted positions and disconnect 
the wiring plugs/harnesses/vacuum hoses 
from the intake manifold/throttle body/EGR 
valve/map sensor and manifold variable 
geometry solenoid valve. 

17 Slacken the clamp securing the EGR pipe 
to the throttle body. 

18 Prise out the clip and detach the charge 
air pipe from the throttle body. 

19 Undo the nuts/bolts and detach the 
intake manifold from the cylinder head (see 
illustrations). Discard the seals. 

20 Ensure the mating faces of the intake 
manifold and cylinder head are clean. Renew 
the manifold seals. 


16.19b Renew the manifold seals 


21 Position the manifold against the cylinder 
head, refit the nuts/bolts and tighten them to 
their specified torque. 

22 The remainder of refitting is a reversal of 
removal. 


N47 engines 


23 Proceed as described in paragraphs 1 to 11. 
24 Pull the plastic acoustic cover upwards 
and forwards from the top of the engine. 

25 Undo the nut and disconnect the positive 
connection from the rear of the alternator, then 
depress the release catch and disconnect the 
servo vacuum hose at the left-hand side of the 
engine. Position the cable guide to one side. 
26 Prise up the centre pins, remove the 
plastic expansion rivets and remove the 
insulation from the rear of the cylinder head 
(see illustration). 

27 Note their fitted locations, then disconnect 
the wiring plugs from the mass airflow sensor, 
turbocharger wastegate contro! motor, EGR 
valve position sensor, EGR valve control 
solenoid, swirl flap control motor, turbo 
vacuum control solenoid, common fuel rail 
pressure sensor and the coolant temperature 
sensor. Undo any harness retaining clips and 
the bolts securing the harness duct to the 
front of the cylinder head cover. 

28 Pull the fuel injectors’ wiring harness from 
the retaining clips, release the clips open the 
ECM box cover and pull the harness rubber 
grommet from the box and move it to one side. 
29 Disconnect the intake air temperature 
sensor, then push the charge pressure pipe 
against the throttle body, prise out the retaining 
clip until it locks in place and pull the charge 
air pipe from the throttle body. If required, 
prise out the clip and disconnect the pipe 
from the intercooler, then manoeuvre it from 
the engine compartment (see illustration). 

30 Disconnect the wiring plugs from the 
camshaft position sensor, boost pressure 
sensor, oil pressure sensor, air conditioning 
compressor and common fuel rail regulator. 
31 Release the wiring harness from the clips 
above the manifold and move it to one side. 
32 Disconnect the wiring plug from the 
throttle body. 

33 Release the wiring harnesses and servo 
vacuum hose from any retaining clips at the 
rear/side of the manifold. 
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16.26 Remove the clips (arrowed) and lift 
the panel 


34 Undo the 5 bolts and manoeuvre the 
manifold from place (see illustration). Renew 
the manifold/EGR pipe seals. 

35 Ensure the mating faces of the intake 
manifold and cylinder head are clean. Renew 
the manifold seals. 

36 Position the manifold against the cylinder 
head, refit the bolts and tighten them to their 
specified torque. 

37 The remainder of refitting is a reversal of 
removal. 


N57 engines 


38 Proceed as described in paragraphs 1 to 12. 
39 Remove the plastic acoustic covers from 
the top of the engine, then prise up the centre 
pins, remove the plastic rivets, lift up the 
cover at the rear of the engine, then remove 
the foam insulation panel from the top of the 
engine. 

40 Undo the 3 bolts and remove the bulkhead 
grommet housing (see illustration 16.11). 

41 Release the clamp and disconnect the air 
intake pipe from the throttle body. 

42 Disconnect the wiring plugs from the 
throttle valve actuator, turbocharger boost 
pressure sensor, oil pressure switch and air 
conditioning compressor. 

43 Undo the bolt securing the engine oil level 
dipstick guide tube to the manifold. 

44 Undo the 3 bolts and move the wiring 
harness guide above the manifold to one 
side. 

45 Release the clamp, undo the 2 bolts and 
remove the EGR pipe. Undo the 2 bolts securing 
the pipe to the manifold (see illustration). 

46 Gradually and evenly undo the retaining 


16.34 Manifold retaining bolts (arrowed) 
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16.29 Push the pipe onto the throttle body, 
then prise out the clip (arrowed) 


bolts and lift the manifold from position. 
Release the clip and detach the solenoid valve 
from the manifold underside as it's withdrawn. 
47 Ensure the mating faces of the intake 
manifold and cylinder head are clean. Renew 
the manifold seals. 

48 Position the manifold against the cylinder 
head, refit the bolts and tighten them to their 
specified torque. 

49 The remainder of refitting is a reversal of 
removal. 


Exhaust manifold 


M47T2 and M57T2 engines 


50 Remove the cooling fan and shroud as 
described in Chapter 3. 

51 Remove the air cleaner element as 
described in Chapter 1B. 

52 Remove the catalytic converter/particulate 
filter as described in Chapter 4C. 

53 Undo the 2 retaining bolts and detach the 
air intake pipe from the air cleaner housing. 
54 Slacken the clamp, undo the bolts and 
remove the EGR pipe from the front of the 
cylinder head. On engines with an EGR cooler, 
remove the cooler as described in Chapter 4C. 
55 Slacken the 2 bolts securing the charge 
air pipe to the turbocharger, and rotate the 
retaining collar clockwise. 

56 Prise out the clip and disconnect the 
charge air pipe from the turbocharger at the 
quick-release coupling on the intercooler, and 
remove the pipe. Cap/seal the turbocharger 
openings to prevent contamination. 

57 Prise out the sealing caps from the heat 
shield, then remove the 3 plugs from the 


16.45 EGR pipe retaining bolts 
(arrowed) 
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16.60 Exhaust manifold nuts (arrowed) 


cylinder head cover (see illustrations 13.11a 
and 13.11b). 

58 Undo the 3 retaining bolts securing the 
turbocharger to the manifold (see illus- 
tration 13.12). 

59 Slacken the 2 bolts securing the support 
bracket on the underside of the turbo- 
charger to the cylinder block, and lower 
the turbocharger a little. Discard the gasket 
between the manifold and turbocharger - a 
new one must be fitted. 

60 Undo the retaining nuts and withdrawn 
the manifold from the studs (see illustration). 
Discard the gaskets and nuts, new ones must 
be fitted. 

61 Examine all the manifold studs for signs 
of damage and corrosion; remove all traces of 
corrosion, and repair or renew any damaged 
studs. 

62 Ensure the mating surfaces of the exhaust 
manifold and cylinder head are clean and dry. 
Position new gaskets, and refit the exhaust 
manifold to the cylinder head. 

63 Apply a little high-temperature anti-seize 
grease (Copperslip) to the mounting studs, 
then tighten the new nuts to the specified 
torque. 

64 The remainder of refitting is a reversal of 
removal. 


N47 and M57 engines 


65 Remove the turbocharger as described in 
Section 13. 

66 Undo the bolts and remove the EGR pipe 
from the exhaust manifold to the EGR valve 
(see illustration). 

67 Undo the bolts, and remove the starter 
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17.5 Spray a little penetrating fluid around 
the exhaust clamps 


16.66 EGR pipe-to-manifold bolts 
(arrowed) 


motor wiring harness bracket from the right- 
hand side of the engine. 

68 Undo the bolts and remove the manifold 
heat shield (see illustration). 

69 On 6-cylinder engines, undo the banjo 
bolt and unclip the exhaust pressure pipe. 

70 Undo the retaining nuts and withdraw 
the exhaust manifold from the cylinder head 
studs. Recover the gaskets. 

71 Examine all the manifold studs for signs 
of damage and corrosion; remove all traces of 
corrosion, and repair or renew any damaged 
studs. 

72 Ensure the mating surfaces of the exhaust 
manifold and cylinder head are clean and dry. 
The new manifold-to-cylinder head gaskets 
have a graphite coating on one side. This 
side of the gaskets must face the manifold. 
Position new gaskets and refit the exhaust 
manifold to the cylinder head. 

73 Apply a little high-temperature anti-seize 
grease (Copperslip) to the mounting studs, 
then tighten the new nuts to the specified 
torque. 

74 The remainder of refitting is a reversal of 
removal. 


17 Exhaust system - 
general information 
and renewal 


HH 


General information 
1 The exhaust system consists of several 
sections, which can be removed individually, 
or the as a complete system. 


17.6 Remove the reinforcement plate 
(arrowed - note the tension braces) 


16.68 Heat shield retaining bolts (arrowed) 


2 The tailpipe is a sleeve fit over the end of 
the intermediate pipe, which is a sleeve fit to 
the catalytic converter/particulate filter, and 
the system is suspended throughout its entire 
length by rubber mountings. 


Removal 


3 Each exhaust section can be removed 
individually, or alternatively, the complete 
system can be removed as a unit. Even if only 
one part of the system needs attention, it can 
sometimes be easier to remove the whole 
system and separate the sections on the 
bench. 

4 To remove the system or part of the system, 
first jack up the front or rear of the car and 
support it securely on axle stands (see 
Jacking and vehicle support). Alternatively, 
position the car over an inspection pit or on 
car ramps. 

5 Spray a little penetrating fluid around the 
exhaust pipe clamps, then slacken the clamp 
bolts/nuts (see illustration). 

6 Undo the bolts and remove the rear tension 
braces (where fitted) and reinforcement plate 
from under the vehicle (see illustration). 

7 Have an assistant support the exhaust 
system, or position a trolley jack appropriately, 
then undo the bolts/nuts securing the exhaust 
mounting brackets to the vehicle underside. 

8 Manoeuvre the system from under the 
vehicle. 

9 Heat shield(s) are fitted to the underside of 
the vehicle body. Each shield can be removed 
once its retaining bolts have been undone. 


Refitting 


10 Each section is refitted by reversing 
the removal sequence, noting the following 
points: 

a) Inspect the rubber mountings for signs 
of damage or deterioration, and renew as 
necessary. 

b) Prior to tightening the exhaust system 
fasteners to the specified torque, ensure 
that all rubber mountings are correctly 
located, and that there is adequate 
clearance between the exhaust systern 
and vehicle underbody. 

c) Where applicable, refit the rear tension 
braces with new bolts, and tighten them 
to their specified torque. 
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Petrol models Exhaust emission control 


All petrol engine models use unleaded 
petrol and also have various other features 
built into the fuel system to help minimise 
harmful emissions. They are equipped with a 
crankcase emission control system, a catalytic 
converter and an evaporative emission control 
system to keep fuel vapour/exhaust gas 
emissions down to a minimum. 

All diesel engine models are also designed 
to meet strict emission requirements. 
They are fitted with a crankcase emission 
control system, a catalytic converter and 
an exhaust gas recirculation (EGR) system 
to keep exhaust emissions down to a 
minimum. On some models, a combined 
catalytic converter and particulate filter is 
fitted. 

The emission control systems function as 
follows. 


Crankcase emission control 


To reduce the emission of unburned 
hydrocarbons from the crankcase into the 
atmosphere, the engine is sealed and the 
blow-by gases and oil vapour are drawn from 
inside the crankcase, through a wire mesh oil 
separator, into the intake tract to be burned by 
the engine during normal combustion. 

Under conditions of high manifold 
depression (idling, deceleration) the gases 
will be sucked positively out of the crankcase 
through a small diameter pipe and into the 
intake tract ‘downstream’ of the throttle valve. 
A larger diameter pipe, ‘upstream’ of the 
throttle valve, allows fresh air to be drawn back 
into the crankcase and mix with the crankcase 
gases. Under conditions of low manifold 
depression (acceleration, full-throttle running) 
the gases are forced out of the crankcase 
by the (relatively) higher crankcase pressure; 
and drawn through both pipes 'upstream and 
downstream' of the throttle valve. 


To minimise the amount of pollutants which 
escape into the atmosphere, all models are 
fitted with a catalytic converter in the exhaust 
system. The system is of the closed-loop 
type, in which oxygen sensors in the exhaust 
system supply a voltage signal to the engine 
management system ECM, enabling the 
ECM to adjust the mixture to provide the 
best possible conditions for the converter to 
operate. Two oxygen sensors are fitted per 
catalytic converter. One fitted to the exhaust 
manifold (pre-catalyst sensor), and one 
'downstream' of the catalytic converter (post- 
catalyst sensor). The oxygen sensor has a 
built-in heating element which is controlled 
by the ECM; the heating element is used to 
warm the sensor when the engine is cold to 
bring it quickly up to an efficient operating 
temperature. 

The oxygen sensor's tip is sensitive to 
oxygen and sends the ECM a varying voltage 
depending on the amount of oxygen in the 
exhaust gases; the leaner the air/fuel mixture, 


Emission control systems 


2.4 Squeeze together the side of the 
collars (arrowed) and pull the hose from 
the canister 


the higher the oxygen content, and the lower 
the voltage from the sensor(s). If the intake air/ 
fuel mixture is too rich, the exhaust gases are 
low in oxygen so the sensor sends a higher- 
voltage signal. Peak conversion efficiency of 
all major pollutants occurs if the intake air/fuel 
mixture is maintained at the chemically-correct 
ratio for the complete combustion of petrol of 
14.7 parts (by weight) of air to 1 part of fuel 
(the 'stoichiometric' ratio). The sensor output 
voltage alters in a large step at this point, the 
ECM using the signal change as a reference 
point and correcting the intake air/fuel mixture 
accordingly by altering the fuel injector pulse 
width. 


Evaporative emission control 


To minimise the escape into the atmosphere 
of unburned hydrocarbons, an evaporative 
emissions control system is also fitted to all 
models. The fuel tank filler cap is sealed and 
a charcoal canister is mounted just behind 
the right-hand rear roadwheel. The canister 
collects the petrol vapours generated in the 
tank when the car is parked and stores them 
until they can be cleared from the canister 
(under the control of the engine management 
system ECM) via the purge valve into the 
intake tract to be burned by the engine during 
normal combustion. 

To ensure that the engine runs correctly 
when it is cold and/or idling and to protect 
the catalytic converter from the effects of an 
over-rich mixture, the purge control valve is 
not opened by the ECM until the engine has 
warmed up, and the engine is under load; the 


2.7 The purge valve (arrowed) is located 
on the underside of the intake manifold — 
4-cylinder engine 


2.5 Canister retaining bolts 
(arrowed) 


valve solenoid is then modulated on and off to 
allow the stored vapour to pass into the intake 
tract. 


Diesel models 


Crankcase emission control 


To reduce the emission of unburned 
hydrocarbons from the crankcase into the 
atmosphere, the engine is sealed and the 
blow-by gases and oil vapour are drawn 
from inside the crankcase, through a wire 
mesh oil separator, into the intake tract 
to be burned by the engine during normal 
combustion. Crankcase gases are drawn via 
a depression limiting valve. The valve closes 
progressively as the engine speed increases, 
so limiting the maximum depression in the 
crankcase. 


Exhaust emission control 


To minimise the level of exhaust pollutants 
released into the atmosphere, a catalytic 
converter is fitted in the exhaust system of all 
models. 

The catalytic converter consists of a 
canister containing a fine mesh impregnated 
with a catalyst material, over which the hot 
exhaust gases pass. The catalyst speeds up 
the oxidation of harmful carbon monoxide, 
unburned hydrocarbons and soot, effectively 
reducing the quantity of harmful products 
released into the atmosphere via the exhaust 
gases. 


Particulate filter 


This device is designed to trap carbon 
particulates produced by the combustion 
process. The particulate filter is combined 
with the catalytic converter. In order to prevent 
the filter blocking, pressure and temperature 
sensors are fitted to the filter. Under the 
normal, high-speed driving conditions, the 
soot particulates are burnt off in the filter by 
the high temperature of the exhaust gases. 
However, where the driving conditions 
are such that the exhaust gases are not 
sufficiently high, the engine management 
system injects fuel into the cylinders after the 
point of combustion. These are called post- 
injections, and raise the temperature of the 
exhaust gases, causing the soot particulates 
in the filter to be burnt off. 


Exhaust gas recirculation system 


This system is designed to recirculate 
small quantities of exhaust gas into the intake 
tract, and therefore into the combustion 
process. This process reduces the level 
of unburnt hydrocarbons present in the 
exhaust gas before it reaches the catalytic 
converter. The system is controlled by the 
engine management system ECM, using the 
information from its various sensors, via the 
EGR valve which is fitted to the metal pipe 
connecting the intake and exhaust manifolds. 
On some models, the exhaust gases are 
cooled prior to entering the intake manifold by 
passing through a cooler mounted on the side 
of the EGR valve. Engine coolant circulates 
through the cooler. 


2 Petrol engine emission 
control systems - testing 
and component renewal 


HET 


Crankcase emission control 


1 The components of this system require no 
attention other than to check that the hose(s) 
are clear and undamaged at regular intervals. 
Evaporative emission control 
Testing 

2 If the system is thought to be faulty, 
disconnect the hoses from the charcoal 
canister and purge control valve and check 
that they are clear by blowing through 
them. Full testing of the system can only 
be carried out using specialist electronic 
equipment which is connected to the engine 
management system diagnostic wiring 
connector (see Chapter 4A). If the purge 


control valve or charcoal canister is thought 
to be faulty, they must be renewed. 


Charcoal canister renewal 


3 The canister is located under the vehicle, 
just behind the right-hand side rear roadwheel. 
Raise the rear of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

4 Note the fitted locations of the pipes. 
Squeeze together the sides of the collars and 
disconnect the tank, air and purge pipes from 
the canister (see illustration). 

5 Undo the 2 bolts and remove the canister 
(see illustration). 

6 Refitting is a reverse of the removal 
procedure, ensuring the hoses are correctly 
and securely reconnected. 


Purge valve renewal 


7 The valve is located on a bracket on 
the underside of the intake manifold (see 
illustration). 

8 On N52 engines, slacken the clamp, 
disconnect the air intake hose from the 
throttle body, undo the 4 bolts and move the 
throttle body to one side - refer to Chapter 4A 


if necessary. 
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9 Ensure the ignition is switched off, and 
disconnect the wiring plug from the valve. 

10 Disconnect the quick-release connector 
from the valve, and release the hose. 

11 Release the clip and slide the valve from 
the bracket. 

12 Refitting is a reversal of removal. Ensure 
the valve and hose are securely held by the 
retaining clips. 


Exhaust emission control 


Testing 


13 The performance of the catalytic converter 
can be checked only by measuring the 
exhaust gases using a good-quality, carefully- 
calibrated exhaust gas analyser. 

14 If the CO level at the tailpipe is too high, 
the vehicle should be taken to a BMW dealer 
or specialist so that the complete fuel injection 
and ignition systems, including the oxygen 
sensor, can be thoroughly checked using the 
special diagnostic equipment. Once these 
have been checked and are known to be free 
from faults, the fault must be in the catalytic 
converter, which must be renewed. 


Catalytic converter renewal 


15 The catalytic converter is integral with the 
exhaust manifold(s) - see Chapter 4A. 


Oxygen sensor(s) renewal 


Note: The oxygen sensor is delicate and will 
not work if it is dropped or knocked, if its 
power supply is disrupted, or if any cleaning 
materials are used on it. 

16 On 6-cylinder engines, if the sensor for 
cylinders 4 to 6 is to be renewed, remove the 
exhaust system as described in Chapter 4A. 
17 Ensure the ignition is switched off then 
trace the wiring back from the oxygen sensor. 
Free the connector from its retaining clip and 
disconnect the two halves of the connector. 
Note that on 6-cylinder engines, the sensor for 
cylinders 1 to 3 is coloured black, whilst the 
sensor for the other cylinders is coloured grey. 
18 Unscrew the sensor and remove it from 
the manifold. Note that the use of a special 
deep, split socket is recommended (see 
illustrations). Recover the sensor sealing 
washer and discard it; a new one must be 
used on refitting. 

19 Refitting is a reverse of the removal 
procedure, using a new sealing washer. Apply 


3.4 Undo the bolts (arrowed) and remove 
the depression limiting valve 


2.18a On 4-cylinder engines, access to 
the front oxygen sensors (arrowed) is very 
limited 


a little high-temperature anti-seize compound 
(Copperslip) to the threads, then tighten the 
sensor to the specified torque and ensure that 
the wiring is correctly routed and in no danger 
of contacting either the exhaust manifold or 
the engine. 


3 Diesel engine emission 
control systems - testing 
and component renewal 


EN 


Crankcase emission control 


Testing 

1 The components of this system require no 
attention other than to check that the hose(s) 
are clear and undamaged at regular intervals. 
If the system is thought to be faulty, renew the 
crankcase pressure limiting valve as follows. 


Crankcase pressure 
limiting valve renewal 


2 Remove the plastic cover from the top of 
the engine. 

3 Disconnect the injector wiring plugs, 
unscrew the three retaining bolts, and move 
the injector harness to one side. 

4 Unscrew the four bolts, and remove the 
depression limiting valve complete with filter 
(see illustration). 

5 Ensure the mating surfaces are clean 
and dry, renew the seals and refit the valve 
housing. Tighten the Allen bolts securely. 

6 The remainder of refitting is a reversal of 
removal. 


| 


3.12a Remove the support bracket 
underneath - N47 engine . . . 


2.18b The post-catalytic converter oxygen 
sensor is mounted just in front of the 
joining flange 


Exhaust emission control 


Testing 


7 The performance of the catalytic converter 
can be checked only by measuring the 
exhaust gases using a good-quality, carefully- 
calibrated exhaust gas analyser. 

8 Before assuming that the catalytic converter 
is faulty, it is worth checking whether the 
problem is not due to faulty injector(s). Refer 
to your BMW dealer or specialist for further 
information. 


Catalytic converter/ 
particulate filter renewal 


9 Raise the front of the vehicle and support 
it securely on axle stands (see Jacking 
and vehicle support). Undo the fasteners 
and remove the engine and transmission 
undershields. 

10 Slacken the clamp securing the front 
section of the exhaust to the catalytic 
converter/particulate filter, undo the exhaust 
system mounting bolts and slide the system 
rearwards. 

11 Trace the temperature/oxygen sensors' 
wiring back to their connectors, and unplug 
them. Note the wiring harness routing, then 
release the harness from any retaining clips. 
12 Undo the bolts and remove the catalytic 
converter/particulate filter support bracket(s) 
(see illustrations). 

13 Note their fitted positions, and disconnect 
the pressure take-off hose from the particulate 
filter (where applicable) (see illustration). 

14 Slacken the clamp securing the catalytic 


3.12b ... and on some models, the 
bracket above (arrowed) - N47 engine 


3.13 Particulate filter pressure take-off 
hose (arrowed) 


converter to the turbocharger, and manoeuvre 
the catalytic converter from place (see 
illustration). 

15 Refitting is a reversal of removal. Note 
that if a new particulate filter has been fitted, 
the engine management ECM adaption 
counter must be reset using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 


Exhaust gas recirculation 
system 


Testing 


16 Comprehensive testing of the system can 
only be carried out using specialist electronic 
equipment which is connected to the injection 
system diagnostic wiring connector (see 
Chapter 4B). If the EGR valve or solenoid 
valve are thought to be faulty, they must be 
renewed as follows. 


3.14 Catalytic converter/particulate filter- 
to-turbocharger clamp bolt (arrowed) 


EGR valve renewal - 
M47T2 and M57T2 engines 


17 Release the retaining clips and disconnect 
the air intake ducting assembly from the EGR 
valve (see illustration). 

18 Disconnect the vacuum hose from the 
EGR valve (see illustration). 

19 Completely slacken the clamp bolt and 
disconnect the EGR pipe from the valve (see 
illustration). 

20 Unscrew the four retaining bolts, and 
remove the EGR valve. 

21 Refitting is a reversal of removal, using 
a new seal and tightening the valve retaining 
bolts to the specified torque. 


EGR valve renewal - 
N47 and N57 engines 
22 Disconnect the wiring plug and vacuum 


hose from the valve (see illustration). 
23 Undo the 2 bolts and detach the valve 


3.17 Prise out the clip (arrowed) and pull 
the intake duct from the EGR valve/throttle 
housing 


from the pipe (see illustration). Renew the 
gasket — where fitted. 
24 Refitting is a reversal of removal. 


EGR solenoid valve renewal 


25 Disconnect the wiring plug from the 
solenoid (see illustrations). 

26 Unscrew the two bolts securing the 
solenoid bracket to the cylinder block. Note 
their fitted locations then disconnect the 
vacuum hoses. If necessary, the solenoid can 
be separated from the mounting bracket by 
unscrewing the two retaining nuts. 

27 Refitting is a reversal of removal. 


EGR cooler renewal - 
M47T2 and M57T2 engines 


28 Remove the plastic cover from the top of 
the engine. 

29 Completely slacken and remove the clamp 
securing the EGR pipe to the cooler. 


3.18 Disconnect the vacuum valve 


(arrowed) 


— 


3.23 EGR valve retaining bolts (arrowed) 


3.19 Slacken the clamp (arrowed) securing 
the pipe to the EGR valve 


3.25a Disconnect the EGR solenoid valve 
wiring plug (arrowed) - M47T2 and 
M57T2 engines 


3.22 Disconnect the EGR valve wiring plug 
and vacuum hose (arrowed) 


3.25b EGR solenoid valve (arrowed) - 
N47 and N57 engines 
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30 Undo the bolts securing the EGR cooler to 
the exhaust manifold 

31 Undo the three bolts securing the EGR 
cooler to the cylinder head (see illustration). 
32 Be prepared for coolant spillage, and 
disconnect the coolant hoses from the cooler. 
Be prepared for coolant spillage — plug the 
openings. 

S3 Refitting is a reversal of removal. Top-up 
the coolant level as described in Weekly 
checks. 


EGR cooler renewal - 
N47 and N57 engines 


34 Undo the 2 bolts securing the EGR pipe to 
the exhaust manifold. 

35 Undo the 2 bolts securing the EGR outlet 
pipe to the cylinder head. 

36 Disconnect the black vacuum hose from 
the valve above the cooler (see illustration). 
37 Undo the 2 bolts securing the vacuum 
solenoid bracket to the cylinder head above 
the cooler (see illustration). 

38 Remove the remaining mounting bolt 
and manoeuvre the cooler from place (see 
illustration). Be prepared for coolant spillage 
- plug the openings. 

39 Refitting is a reversal of removal. Top-up 
the coolant as described in Weekly checks. 


4 Catalytic converter - 


1 The catalytic converter is a reliable and 
simple device which needs no maintenance 
in itself, but there are some facts of which an 
owner should be aware if the converter is to 
function properly for its full service life. 


Petrol engine 


a) DO NOT use leaded petrol or LRP — 
the lead will coat the precious metals, 
reducing their converting efficiency and 
will eventually destroy the converter. 

b) Always keep the ignition and fuel systems 
well-maintained in accordance with the 
manufacturer's schedule. 

C) If the engine develops a misfire, do not 


3.37 Undo the bracket retaining bolts 
(arrowed) 


drive the car at all (or at least as little as 
possible) until the fault is cured. 

d) DO NOT push- or tow-start the car — 
this will soak the catalytic converter in 
unburned fuel, causing it to overheat 
when the engine does start. 

e) DO NOT switch off the ignition at high 
engine speeds. 

f) DO NOT use fuel or engine oil additives — 
these may contain substances harmful to 
the catalytic converter. 

g) DO NOT continue to use the car if the 
engine burns oil to the extent of leaving a 
visible trail of blue smoke. 

h) Remember that the catalytic converter 
operates at very high temperatures. 

DO NOT, therefore, park the car in dry 
undergrowth, over long grass or piles of 
dead leaves after a long run. 


3.36 Disconnect the black vacuum hose 
(arrowed) from the valve 


3.38 Manoeuvre the EGR cooler from 
position 

i) Remember that the catalytic converter 
is FRAGILE — do not strike it with tools 
during servicing work. 

j) In some cases a sulphurous smell (like 
that of rotten eggs) may be noticed from 
the exhaust. This is common to many 
catalytic converter-equipped cars and 
once the car has covered a few thousand 
miles the problem should disappear. 

k) The catalytic converter, used on a well- 
maintained and well-driven car, should last 
for between 50 000 and 100 000 miles — if 
the converter is no longer effective it must 
be renewed. 


Diesel engine 


2 Refer to the information given in parts f, g, 
h and i of the petrol engine information given 
above. 
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Degrees of difficulty 


Easy, suitable for | Fairly easy, suitable EN Difficult, suitable Ñ Very difficult, 
novice with little ^: | for beginner with N for experienced DIY *, | suitable for expert 
experience some experience DIY mechanic AÑ | mechanic * DIY or professional 
Specifications 
Engine codes 
Petrol engines: 
4-cylinder: 
MIB MO OMAT oll resaceXepezIlÀ] sg ERR eee tees N46 
GISONLCOSSODONCENTTIOQ S QOO PNIS EE ate x N46T 
6-cylinder: 
BMT ok Gta pet PCR T N52 
RU CIORMEERERNERROCLTENSSTSTOETT EA C Co mi N52K 
Diesel engines: 
DL. OE aI ISSUE EESELEEELLTOU eel yee a M47T2 and N47 
OCDE A S 5 59.5: a Se MEC Sema merae a EG M57T2 and N57 
SUSPEN T UE a, OI os xt A Ra CREME 12 volt negative earth 
Alternator 
Heguigted. vOllBBe 1.462 err rera REREEZERES EA 13.5 to 14.2 volts (at 1500 rpm engine speed with no electrical 
equipment switched on) 
Torque wrench settings Nm lbf ft 
Alternator to engine block: 
4-cylinder petrol engines ........... eee RII 21 15 
6-cylinder petrol engines*: 
91908 1055. edu eR rre mm ohm RTSEERTESE MES T 10 7 
SERIO 12/21 193.2242 ORs Cen AER E REM TL Ea Angle-tighten a further 180° 
B iu or ROTER ETT CUTE TETTE c eee 28 
Alternator pulley retaining bolt: 
Vallo IITs a a a all oiire e eR RE ORE 75 55 
A AALE LL LE AEE 10 120 E EES 65 48 
OEE Ei on s n Ren Ah oe EENT SS 18 13 
Starter motor-to-gearbox/transmission nuts and bolts: 
4-cylinder petrol engines oi e r ie e AAR S 47 35 
6-cylinder petrol engines”: 
SIUE T a oe Rr RRA) OSPR IEE A ee 20 15 
Stage 2 
MIOXO85IITE 5S wis O Ule OAE Aa AES Angle-tighten a further 180* 
MOX ON oosesio s kem eere Cae ON EXER S Angle-tighten a further 90* 
M47T2 and M57T2 diesel engines... ........ 000 cece nee n 45 33 
N47 and N57 diesel engines. ..........-...2 2 cee ee eee n 19 14 


* Do not re-use 


5Ae2 Starting and charging systems 


The engine electrical system consists 
mainly of the charging and starting systems. 
Because of their engine-related functions, 
these components are covered separately 
from the body electrical devices such as the 
lights, instruments, etc (which are covered in 
Chapter 12). For information on the ignition 
system refer to Part B of this Chapter. 

The electrical system is of the 12 volt 
negative earth type. 

The battery is of the low maintenance or 
'maintenance-free' (sealed for life) type and is 
charged by the alternator, which is belt-driven 
from the crankshaft pulley. 

The starter motor is of the pre-engaged 
type incorporating an integral solenoid. On 
starting, the solenoid moves the drive pinion 
into engagement with the flywheel ring gear 
before the starter motor is energised. Once the 
engine has started, a one-way clutch prevents 
the motor armature being driven by the engine 
until the pinion disengages from the flywheel. 


Precautions 


Further details of the various systems are 
given in the relevant Sections of this Chapter. 
While some repair procedures are given, 
the usual course of action is to renew the 
component concerned. 

It is necessary to take extra care when 
working on the electrical system to avoid 
damage to semi-conductor devices (diodes 
and transistors), and to avoid the risk of 
personal injury. In addition to the precautions 
given in Safety first! at the beginning of this 
manual, observe the following when working 
on the system: 

* Always remove rings, watches, etc, before 
working on the electrical system. Even with 
the battery disconnected, capacitive discharge 
could occur if a component's live terminal is 
earthed through a metal object. This could 
cause a shock or nasty burn. 

* Do not reverse the battery connections. 
Components such as the alternator, electronic 
control modules, or any other components 
having semi-conductor circuitry could be 
irreparably damaged. 

* If the engine is being started using jump leads 
anda slave battery, make use of the built-in jump 
lead connections points (see Jump starting, at 
the beginning of this manual). This also applies 
when connecting a battery charger. 

* Never disconnect the battery terminals, 
the alternator, any electrical wiring or any test 
instruments when the engine is running. 

* Donotallow the engine to turn the alternator 
when the alternator is not connected. 

* Never 'test' for alternator output by 
‘flashing’ the output lead to earth. 

* Never use an ohmmeter of the type 
incorporating a hand-cranked generator for 
circuit or continuity testing. 


* Always ensure that the battery negative 
lead is disconnected when working on the 
electrical system. 

* Before using electric-arc welding equipment 
on the car, disconnect the battery, alternator 
and components such as the fuel injection/ 
ignition electronic control unit to protect them 
from the risk of damage. 

If an audio unit with a built-in security code 
is fitted, note the following precautions. If the 
power source to the unit is cut, the anti-theft 
system will activate. Even if the power source 
is immediately reconnected, the audio unit will 
not function until the correct security code has 
been entered. Therefore, if you do not know 
the correct security code for the audio unit do 
not disconnect the battery negative terminal 
of the battery or remove the audio unit from 
the vehicle. 


2 Electrical fault finding — 


Refer to Chapter 12. 


3 Battery - 
testing and charging 


HUW 


Note: The following is intended as a guide 
only. Always refer to the manufacturer's 
recommendations (often printed on a label 
attached to the battery) before charging a 
battery. 

1 All models are fitted with a maintenance-free 
battery in production, which should require 
no maintenance under normal operating 
conditions. 

2 If the condition of the battery is suspect, 
remove the battery as described in Section 4, 
and check that the electrolyte level in each cell 
is up to the MAX mark on the outside of the 
battery case (about 5.0 mm above the tops 
of the plates in the cells). If necessary, the 
electrolyte level can be topped-up by removing 
the cell plugs from the top of the battery and 
adding distilled water (not acid). 

3 An approximate check on battery condition 
can be made by checking the specific gravity 


3.11a Remove the red cap, and connect 
the positive lead from the charger 


of the electrolyte, using the following as a 
guide. 
4 Use a hydrometer to make the check and 
compare the results with the following table. 
The temperatures quoted are ambient (air) 
temperatures. Note that the specific gravity 
readings assume an electrolyte temperature 
of 15°C; for every 10°C below 15°C subtract 
0.007. For every 10°C above 15°C add 0.007. 

Above Below 

25°C 25°C 
Fully-charged 1.210 to 1.230 1.270 to 1.290 
70% charged 1.170to 1.190 1.230 to 1.250 
Discharged 1.050 to 1.070 1.110 to 1.130 
5 Ifthe battery condition is suspect, first check 
the specific gravity of electrolyte in each cell. 
A variation of 0.040 or more between any cells 
indicates loss of electrolyte or deterioration of 
the internal plates. 
6 If the specific gravity variation is 0.040 or 
more, the battery should be renewed. If the 
cell variation is satisfactory but the battery is 
discharged, it should be charged in accordance 
with the manufacturer's instructions. 
7 In cases where a ‘sealed for life’ 
maintenance-free battery is fitted, topping-up 
and testing of the electrolyte in each cell is 
not possible. The condition of the battery 
can therefore only be tested using a battery 
condition indicator or a voltmeter. 
8 Models may be fitted with a battery, with 
a built-in charge condition indicator. The 
indicator is located in the top of the battery 
casing, and indicates the condition of the 
battery from its colour. If the indicator 
shows green, then the battery is in a good 
state of charge. If the indicator turns darker, 
eventually to black, then the battery requires 
charging, as described later in this Section. 
If the indicator shows clear/yellow, then the 
electrolyte level in the battery is too low to 
allow further use, and the battery should be 
renewed. Do not attempt to charge, load or 
jump start a battery when the indicator shows 
clear/yellow. 
9 If testing the battery using a voltmeter, 
connect the voltmeter across the battery. A 
fully-charged battery should give a reading of 
12.5 volts or higher. The test is only accurate 
if the battery has not been subjected to any 
kind of charge for the previous six hours. If 
this is not the case, switch on the headlights 
for 30 seconds, then wait four to five minutes 
before testing the battery after switching off 
the headlights. All other electrical circuits must 
be switched off, so check that the doors and 
tailgate are fully shut when making the test. 
10 Generally speaking, if the voltage reading 
is less than 12.2 volts, then the battery 
is discharged, whilst a reading of 12.2 to 
12.4 volts indicates a partially-discharged 
condition. 
11 If the battery is to be charged with a trickle 
charger, locate the charge points in the engine 
compartment, and connect the charger leads 
to the connections (see illustrations). If a 
rapid, or boost charger is used (or if in doubt as 
to which type of charger you have), remove the 
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battery from the vehicle (Section 4) and charge 
it in accordance with its maker's instructions. 


4 Battery - 
disconnection, ES 
removal and refitting FS 


Note: When the battery is disconnected, any 
fault codes stored in the engine management 
ECM memory will be erased. If any faults are 
suspected, do not disconnect the battery until 
the fault codes have been read by a BMW 
dealer or specialist. If the vehicle is fitted 
with a code-protected audio unit, refer to the 
Owners handbook. 


Disconnection 


1 The battery is located beneath a cover 
on the right-hand side of the luggage 
compartment. 


4.2a Rotate the catch and lift out the panel 
- Saloon models 


CT I€Á—ÍÜÓ— 


Á , 


4.2d ...and lift the base of the panel 
inwards to remove it 


4.3 Slacken the nut (arrowed) and 
disconnect the negative lead clamp 


3.11b Connect the negative lead to the 
earth point on the inner wing 


2 On Saloon models, lift the catch, and 
remove the left-hand side luggage compart- 
ment side trim above the battery (see 
illustration). On Touring models, lift out the 
luggage compartment floor panel, undo the 


4.2b Lift the handle and remove the 
luggage compartment floor panel 


4.2e Rotate the fasteners (arrowed) 90^... 


4.5 Undo the 2 bolts (arrowed) and remove 
the bracket above the battery 


two fasteners and lift out the side panel, then 
rotate the two fasteners 90° anti-clockwise 
and lift out the trim above the battery (see 
illustrations). 

3 Slacken the clamp nut, and disconnect 
the clamp from the battery negative (earth) 
terminal (see illustration). Position the 
negative lead away from the battery, so there 
is no risk of accidental contact between it 
and the battery terminal. For extra protection, 
cover the disconnected lead clamp with a rag 
or rubber glove, etc. 


Removal 


4 Disconnect the battery negative lead as 
described previously. 

5 Undo the 2 bolts and remove the support 
bracket above the battery (see illustration). 

6 Prise up the plastic cover, and undo the 
nut securing the connector assembly to the 
positive clamp (see illustration). 


4.2c Rotate the fasteners (arrowed) 90° .. . 


4.2f ... and lift the panel above the battery 


e 


4.6 Prise up the cover, undo the nut 
(arrowed)... 


Sd 
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4.7a ...lever apart the retaining clip each 
side... 


7 Using a flat-bladed screwdriver, lever 
apart the retaining clip each side and lift up 
the connector assembly from the top of 
the battery (see illustrations). Position the 
connector assembly to one side. 

8 Prise up the plastic cover, slacken the nut 
and pull the positive clamp assembly from the 
terminal on the battery (see illustrations). 

9 Unscrew the bolt, and remove the battery 
retaining clamp (see illustration). 

10 Lift the battery from its housing, 
disconnect the vent hose as the battery is 
removed (see illustrations). Take care as the 
battery is heavy. 


Refitting 


11 Refitting is a reversal of removal. Always 
reconnect the positive lead first, and the 
negative lead last. 

12 After reconnecting the battery, several of 
the vehicles ECMs will require time to relearn 


4.8a Prise up the plastic cover, slacken the 
nut (arrowed)... 


4.9 Undo the bolt (arrowed) and remove 
the battery retaining clamp 


4.7b ... and lift off the connector 
assembly 


certain values. This will normally be complete 
within a normal driving pattern of 15 miles 
(approximately). In addition, several systems 
may require re-initialisation as follows: 


Sunroof 


1) With the battery reconnected, and the 
ignition on, press the sunroof operating 
switch into the 'tilt' position and hold it 
there. 

2) Once the sunroof has reached the ‘fully- 
tilted' position, hold the switch in that 
position for approximately 20 seconds. 
Initialisation is complete, when the 
sunroof briefly lifts at the rear again. 


Electric windows 


1) Operate the button to fully close the 
window, then continue to hold the button 
for at least 1 second to 'normalise' the 
anti-trapping function. 


4.10a Pull the vent hose from the side of 
the battery ... 


5 Charging system - ES 
testing EN 
x 


Note: Refer to the warnings given in ‘Safety 
first!’ and in Section 1 of this Chapter before 
starting work. 

1 If the ignition warning light fails to illuminate 
when the ignition is switched on, first check 
the alternator wiring connections for security. 
If satisfactory, check that the warning light 
bulb has not blown, and that the bulbholder 
is secure in its location in the instrument 
panel. If the light still fails to illuminate, check 
the continuity of the warning light feed wire 
from the alternator to the bulbholder. If all 
is satisfactory, the alternator is at fault and 
should be renewed or taken to an auto- 
electrician for testing and repair. Note that on 
some models, the function of the alternator is 
controlled by the engine management ECM, 
and is therefore included in the vehicle's self- 
diagnosis system. Should a fault occur, have 
the system interrogated using a code reader 
or scanner. 

2 If the ignition warning light illuminates 
when the engine is running, stop the engine 
and check that the drivebelt is correctly 
tensioned (see Chapter 1A or 1B) and that the 
alternator connections are secure. If all is so 
far satisfactory, have the alternator checked 
by an auto-electrician for testing and repair. 
See the note in the previous paragraph. 

3 If the alternator output is suspect even 
though the warning light functions correctly, 
the regulated voltage may be checked as 
follows. 

4 Connect a voltmeter across the battery 
terminals and start the engine. 

5 |ncrease the engine speed until the 
voltmeter reading remains steady; the reading 
should be approximately 12 to 13 volts, and 
no more than 14.2 volts. 

6 Switch on as many electrical accessories 
(eg, the headlights, heated rear window and 
heater blower) as possible, and check that the 
alternator maintains the regulated voltage at 
around 13 to 14 volts. 

7 If the regulated voltage is not as stated, the 
fault may be due to worn alternator brushes, 
weak brush springs, a faulty voltage regulator, 


4.10b ...and lift it from place 


7.4 Disconnect the wiring plug, then 
undo the nut securing the positive lead 
(arrowed) 


» 


7.6b Hold the alternator shaft and slacken 
the pulley centre... 

a faulty diode, a severed phase winding or 

worn or damaged slip-rings. The alternator 

should be renewed or taken to an auto- 

electrician for testing and repair. 


6 Alternator drivebelt — 
removal, refitting 
and tensioning 


Refer to the procedure given for the auxiliary 
drivebelt(s) in Chapter 1A or 1B. 


7 Alternator- EN 
removal and refitting x 
Ew 
Removal 
1 Disconnect the battery negative lead (see 
Section 4). 


2 Remove the alternator drivebelt as 
described in Chapter 1A or 1B. 

4-cylinder petrol engines 

3 Remove the air cleaner housing as 
described in Chapter 4A. 

4 Unlock and disconnect the wiring plug, 
then unscrew the nut and disconnect the 
battery lead from the rear of the alternator 
(see illustration). 

5 Undo the bolts, and manoeuvre the 
alternator from the engine compartment (see 
illustration). 

6 To remove the alternator pulley on models 
with an over-running clutch, prise off the 
plastic cap, then the pulley can be removed 
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7.5 Alternator mounting bolts (arrowed) - 
4-cylinder petrol models 


7.6c ... and slide the pulley from the shaft 


by inserting tool No 12 7 121 into the pulley 
centre, and holding the alternator shaft 
with tool No 12 7 122 (see illustrations). 
Slacken the pulley centre whilst holding the 
alternator shaft stationary. Suitable alternative 
tools are available from tool aftermarket tool 
manufacturers. 


6-cylinder petrol engines 


7 Remove the air cleaner housing as 
described in Chapter 4A. 

8 Unlock and disconnect the wiring plug, then 
unscrew the nut and disconnect the battery 
lead from the rear of the alternator. 

9 Undo the upper and lower mounting bolts, 
then remove the alternator (see illustration). 
Note: Due to the magnesium crankcases, 
the alternator mounting bolts are made of 
aluminium, and cannot be re-used. Fit new 
bolts. 

10 To remove the alternator pulley on models 
with an over-running clutch, grip the alternator 


7.11 Depress the clip, disconnect 
the wiring plug, and undo the nut and 
disconnect the battery lead (arrowed) 


7.6a Insert the special tools in to the 
alternator shaft and pulley centre 


7.9 Disconnect the wiring plug, and undo 
the mounting bolts (lower bolts arrowed) - 
6-cylinder petrol engines 
in a bench vice, prise off the plastic cap, then 
the pulley can be removed by inserting tool 
No 12 7 121 into the pulley centre, and holding 
the alternator shaft with tool No 12 7 122 (see 
illustration 7.6a, 7.6b and 7.6c). Slacken the 
pulley centre whilst holding the alternator shaft 
stationary. Suitable alternative tools are available 

from tool aftermarket tool manufacturers. 


M47T2 and M57T2 diesel engines 


11 Unlock and disconnect the wiring plug, 
then unscrew the nut and disconnect the 
battery lead from the rear of the alternator 
(see illustration). 

12 Undo the bolt and remove the auxiliary 
drivebelt idler pulley (see illustration). 

13 Undo the upper and lower mounting bolt, 
then remove the alternator (see illustration). 
14 To remove the alternator pulley on models 
with an over-running clutch, grip the alternator 
in a bench vice, then the pulley can be 
removed by inserting tool No 12 7 110 into the 


7.12 Prise off the cap (arrowed) and undo 
the pulley retaining bolt 


7.13 Alternator mounting bolts (arrowed) - 
M47T2 and M57T2 diesel engines 


pulley centre, and slackening the retaining bolt 
with a suitable Allen, or Torx bit as applicable. 
Suitable alternative tools are available from 
tool aftermarket tool manufacturers. Pull the 
pulley from the alternator shaft. 


N47 and N57 diesel engines 


15 Unlock and disconnect the wiring plug, 
then unscrew the nut and disconnect the 
battery lead from the rear of the alternator 
(see illustration). 

16 Undo the upper and lower mounting bolt, 
then remove the alternator (see illustration). 
17 To remove the alternator pulley on models 
with an over-running clutch, grip the alternator 
in a bench vice, prise off the plastic cap, then 
the pulley can be removed by inserting tool 
No 12 7 121 into the pulley centre, and holding 
the alternator shaft with tool No 12 7 122 (see 
illustration 7.6a, 7.6b and 7.6c). Slacken the 
pulley centre whilst holding the alternator shaft 
stationary. Suitable alternative tools are available 
from tool aftermarket tool manufacturers. 


Refitting 


18 Refitting is a reversal of removal, tightening 
all fasteners to their specified torque where 


given. 
$ 


8 Alternator - 
testing and overhaul 

If the alternator is thought to be suspect, 

it should be removed from the vehicle and 

taken to an auto-electrician for testing. Most 

auto-electricians will be able to supply and fit 


10.3 Disconnect the starter motor leads, 
and cut the clip (arrowed) 


7.15 Disconnect the wiring from the rear 
of the alternator (arrowed) 


brushes at a reasonable cost. However, check 
on the cost of repairs before proceeding as it 
may prove more economical to obtain a new 


or exchange alternator. 


9 Starting system - 
testing 


` 


N 


Note: Refer to the precautions given in ‘Safety 
first!’ and in Section 1 of this Chapter before 
starting work. 

1 If the starter motor fails to operate when 
the ignition key is turned to the appropriate 
position, the following possible causes may 
be to blame. 

a) The battery is faulty. 

b) The electrical connections between the 
switch, solenoid, battery and starter 
motor are somewhere failing to pass 
the necessary current from the battery 
through the starter to earth. 

c) The solenoid is faulty. 

d) The starter motor is mechanically or 
electrically defective. 

2 To check the battery, switch on the 
headlights. If they dim after a few seconds, 
this indicates that the battery is discharged — 
recharge (see Section 3) or renew the battery. 
If the headlights glow brightly, operate the 
ignition switch and observe the lights. If they 
dim, then this indicates that current is reaching 
the starter motor, therefore the fault must lie in 
the starter motor. If the lights continue to glow 
brightly (and no clicking sound can be heard 
from the starter motor solenoid), this indicates 
that there is a fault in the circuit or solenoid — 
see following paragraphs. If the starter motor 
turns slowly when operated, but the battery 
is in good condition, then this indicates that 
either the starter motor is faulty, or there is 
considerable resistance somewhere in the 
circuit. 

3 If a fault in the circuit is suspected, 
disconnect the battery leads (including the 
earth connection to the body), the starter/ 
solenoid wiring and the engine/transmission 
earth strap. Thoroughly clean the connections, 
and reconnect the leads and wiring, then use a 
voltmeter or test lamp to check that full battery 
voltage is available at the battery positive 
lead connection to the solenoid, and that the 


7.16 Alternator mounting bolts (arrowed) - 
N47 and N57 diesel engines 
earth is sound. Smear petroleum jelly around 
the battery terminals to prevent corrosion — 
corroded connections are amongst the most 
frequent causes of electrical system faults. 
4 If the battery and all connections are in good 
condition, check the circuit by disconnecting 
the wire from the solenoid blade terminal. 
Connect a voltmeter or test lamp between the 
wire end and a good earth (such as the battery 
negative terminal), and check that the wire is 
live when the ignition switch is turned to the 
'start' position. If it is, then the circuit is sound 
- if not the circuit wiring can be checked as 
described in Chapter 12. 
5 The solenoid contacts can be checked by 
connecting a voltmeter or test lamp between 
the battery positive feed connection on the 
starter side of the solenoid, and earth, When 
the ignition switch is turned to the ‘start’ 
position, there should be a reading or lighted 
bulb, as applicable. If there is no reading or 
lighted bulb, the solenoid is faulty and should 
be renewed. 
6 If the circuit and solenoid are proved sound, 
the fault must lie in the starter motor. In this 
event, it may be possible to have the starter 
motor overhauled by a specialist, but check 
on the cost of spares before proceeding, as it 
may prove more economical to obtain a new 
or exchange motor. 


10 Starter motor - 
removal and refitting 


Removal 


1 Disconnect the battery negative lead (see 
Section 4). 


Petrol engines 


2 Remove the intake manifold as described in 
Chapter 4A. 

3 Note their fitted positions, then undo the 
nuts and disconnect the leads from the starter 
solenoid (see illustration). 

4 Undo the two bolts and remove the starter 
motor (see illustration). Note: On 6-cylinder 
engines, due to the magnesium crankcases, 
the starter mounting bolts are made of 
aluminium, and cannot be re-used. Fit new 
bolts. 
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10.4 Starter motor mounting bolts 
(arrowed) - petrol engines 


10.6a Undo the nut (arrowed), disconnect 
the outer lead... 


10.6b ...to access the smaller connection 
(arrowed) 


10.12 Starter motor mounting bolts (arrowed - viewed down the 


rear of the engine) - M57T2 diesel engines 


M47T2 diesel engine 


5 Remove the air intake manifold as described 
in Chapter 4B. 

6 Unscrew the nuts and disconnect the wiring 
from the starter motor (see illustrations). Note 
that the smaller connection nut is accessible 
once the larger, outer connection has been 
detached. 

7 Using a socket, ratchet and long extension, 
undo the starter motor mounting bolts from 
the transmission bellhousing. 

8 Pull the motor forward and manoeuvre it 
downwards, taking care not to damage the 
fuel hoses. 


M57T2 diesel engine 


9 Raise the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). 

10 Undo the fasteners and remove the 
engine/transmission undershield, 

11 Disconnect the wiring plug, then undo the 
nut securing the wiring to the rear of the starter 
motor (see illustration 10.6a and 10.6b). 

12 Undo the 2 bolts and remove the 
starter motor, lowering it from position (see 
illustration). 


N47 and N57 diesel engines 
13 Raise the front of the vehicle and support 


it securely on axle stands (see Jacking and 
vehicle support). 

14 Undo the fasteners and remove the 
engine/transmission undershield. 

15 Undo the nuts securing the wiring to the 
rear of the starter motor (see illustration). 

16 Undo the 3 bolts and remove the starter 
motor (see illustration). Note: When refitting 
the starter, tighten the outer mounting bolts 
before tightening the inner one. 


Refitting 


17 Refitting is a reversal of removal. Tighten 
the starter motor mounting bolts to the 
specified torque. 


10.16 Starter motor mounting bolts 
(arrowed) - N47 and N57 diesel engines 


10.15 Undo the nuts and disconnect the starter motor wiring 


(arrowed) 


11 Starter motor - 
testing and overhaul 


If the starter motor is thought to be suspect, 
it should be removed from the vehicle and 
taken to an auto-electrician for testing. Most 
auto-electricians will be able to supply and fit 
brushes at a reasonable cost. However, check 
on the cost of repairs before proceeding, as it 
may prove more economical to obtain a new 
or exchange motor. 


12 Diesel preheating system - 
description and testing 


Description 


1 To assist cold starting, diesel engines are 
fitted with a preheating system, which consists 
of four of glow plugs (one per cylinder), a 
glow plug relay unit, a facia-mounted warning 
lamp, the engine management ECM, and the 
associated electrical wiring. 

2 The glow plugs are miniature electric 
heating elements, encapsulated in a metal 
case with a probe at one end and electrical 
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12.12 Squeeze together the ends of the 
connector and pull it from the glow plug 


connection at the other. Each combustion 
chamber has one glow plug threaded into it, 
with the tip of the glow plug probe positioned 
directly in line with incoming spray of fuel from 
the injectors. When the glow plug is energised, 
it heats up rapidly, causing the fuel passing 
over the glow plug probe to be heated to its 
optimum combustion temperature, ready for 
combustion. In addition, some of the fuel 
passing over the glow plugs is ignited and this 
helps to trigger the combustion process. 

3 The preheating system begins to operate 
as soon as the ignition key is switched to the 
second position, but only if the engine coolant 
temperature is below 20?C and the engine is 
turned at more than 70 rpm for 0.2 seconds. 
A facia-mounted warning lamp informs the 
driver that preheating is taking place. The 
lamp extinguishes when sufficient preheating 
has taken place to allow the engine to be 
started, but power will still be supplied to the 
glow plugs for a further period until the engine 
is started. If no attempt is made to start the 
engine, the power supply to the glow plugs 
is switched off after 10 seconds, to prevent 
battery drain and glow plug burn-out. 

4 With the electronically-controlled diesel 
injection systems fitted to models in this 
manual, the glow plug relay unit is controlled 
by the engine management system ECM, 
which determines the necessary preheating 
time based on inputs from the various system 
sensors. The system monitors the temperature 
of the intake air, then alters the preheating 
time (the length for which the glow plugs are 
supplied with current) to suit the conditions. 

5 Post-heating takes place after the ignition 


13.3 Unscrew and remove the glow plug 


key has been released from the 'Start' position, 
but only if the engine coolant temperature is 
below 20°C, the injected fuel flow is less than 
a certain rate, and the engine speed is less 
than 2000 rpm. The glow plugs continue to 
operate for a maximum of 60 seconds, helping 
to improve fuel combustion whilst the engine 
is warming-up, resulting in quieter, smoother 
running and reduced exhaust emissions. 


Testing 


6 If the system malfunctions, testing is 
ultimately by substitution of known good units, 
but some preliminary checks may be made as 
follows. Note that the preheating system is 
included in the vehicle's self-diagnosis system. 
Consequently, have the system interrogated 
using a fault code reader or scanner, via the 
vehicle's diagnostic socket — see Chapter 4B. 
7 Connect a voltmeter or 12 volt test lamp 
between the glow plug supply cable and earth 
(engine or vehicle metal). Make sure that the 
live connection is kept clear of the engine and 
bodywork. 

8 Have an assistant switch on the ignition, 
and check that voltage is applied to the glow 
plugs. Note the time for which the warning 
light is lit, and the total time for which voltage 
is applied before the system cuts out. Switch 
off the ignition. 

9 Warning light time will increase with lower 
temperatures and decrease with higher 
temperatures. 

10 If there is no supply at all, the control unit 
or associated wiring is at fault. 

11 To gain access to the glow plugs for further 
testing, refer to Chapter 4B and remove the 
intake manifold. 

12 Squeeze together the side to release the 
clips, then pull the electrical connector from 
each glow plug (see illustration). 

13 Use a continuity tester, or a 12 volt test 
lamp connected to the battery positive terminal, 
to check for continuity between each glow plug 
terminal and earth. The resistance of a glow 
plug in good condition is very low (less than 1 
ohm), so if the test lamp does not light or the 
continuity tester shows a high resistance, the 
glow plug is certainly defective. 

14 If an ammeter is available, the current 
draw of each glow plug can be checked. 
After an initial surge of 15 to 20 amps, each 
plug should draw 12 amps. Any plug which 
draws much more or less than this is probably 
defective. 

15 As a final check, the glow plugs can be 
removed and inspected as described in the 
following Section. On completion, refit any 
components removed for access. 


13 Glow - 
removal Inspection 


Caution: If the preheating system has just 
been energised, or if the engine has been 
running, the glow plugs will be very hot. 


Removal 


1 Ensure the ignition is turned off. To gain 
access to the glow plugs, remove the intake 
manifold as described in Chapter 4B. 

2 Squeeze together the side to release the 
clips, then pull the electrical connector from 
each glow plug (see illustration 12.12). 

3 Unscrew the glow plug(s) and remove from 
the cylinder head (see illustration). 


Inspection 


4 Inspect each glow plug for physical 
damage. Burnt or eroded glow plug tips can 
be caused by a bad injector spray pattern. 
Have the injectors checked if this sort of 
damage is found. 

5 If the glow plugs are in good physical 
condition, check them electrically using a 12 volt 
test lamp or continuity tester as described in the 
previous Section. 

6 The glow plugs can be energised by 
applying 12 volts to them to verify that they 
heat up evenly and in the required time. 
Observe the following precautions. 

a) Support the glow plug by clamping it 
carefully in a vice or self-locking pliers. 
Remember it will become red-hot. 

b) Make sure that the power supply or test 
lead incorporates a fuse or overload trip 
to protect against damage from a short- 
circuit. 

c) After testing, allow the glow plug to cool 
for several minutes before attempting to 
handle it. 

7 A glow plug in good condition will start 
to glow red at the tip after drawing current 
for 5 seconds or so. Any plug which takes 
much longer to start glowing, or which starts 
glowing in the middle instead of at the tip, is 
defective. 


Refitting 


8 Refit by reversing the removal operations. 
Apply a smear of copper-based anti-seize 
compound to the plug threads and tighten 
the glow plugs to the specified torque. Do not 
overtighten, as this can damage the glow plug 
element. 

9 Refit any components removed for 
access. 


14 Pre/post-heating 
system control/relay unit - ES 
removal and refitting ES 
Removal 
M47T2 engine 


1 Raise the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). Undo the fasteners and 
remove the engine undershieid. 

2 The relay/control unit is located on a bracket 
secured to the left-hand engine mounting. 
Disconnect the wiring plug, undo the nuts and 
remove the unit (see illustration). 


14.2 Disconnect the wiring plug, undo the 
nuts and remove the glow plug control unit 
(arrowed) - M47T2 engine 


M57T2 engine 


3 The relay is located just in front of the starter 
motor. Disconnect the relay wiring plugs (see 
illustration). 

4 Undo the 2 nuts and remove the relay. 


N47 engine 


5 The relay is located just behind the oil filter 
housing. Raise the front edge, and pull the 
plastic cover from the top of the engine. 

6 Release the clamp and disconnect the air 
delivery pipe from the throttle valve. 

7 Disconnect the wiring plug and remove the 
glow plug control/relay unit (see illustration). 


N57 engine 


8 Raise the front edge, and pull the plastic 
cover from the top of the engine. 

9 Disconnect the intake air temperature 
sensor wiring plug, prise out the locking clips, 
and detach the air delivery pipe from the 
throttle valve. 

10 Release the clip and disconnect the wiring 
plug from the control unit (see illustration). 
11 Undo the 2 bolts and remove the control 
unit. 


Refitting 


12 Refitting is a reversal of removal, ensuring 
that the wiring connectors are correctly 
connected. 


14.7 The glow plug control unit (arrowed) 
is located behind the oil filter housing - 
N47 engine 
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14.3 Glow plug control unit mounting nuts (1) and wiring plugs (2) - 
M57T2 engine 


14.10 Glow plug control unit mounting nuts (1) and wiring plugs (2) - 
N57 engine 
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Notes 


5B*1 
Chapter 5 Part B: 
Ignition systems 
Contents Section number Section number 
Engine management system check. .............+- See Chapter 1A Ignition system - testing. ......... eee III 2 
General information and precautions. ........... lees 1 Knock sensor - removal and refitting. ........... lees 4 
Ignition HT coil — removal and refitting. .......... sees 3. Spark plug renewal. ........... 2. ores See Chapter 1A 


Degrees of difficulty 


Easy, suitable for EN Fairly easy, suitable A Very difficult, EN 
novice with little ^ S | for beginner with for experienced DIY y | suitable for expert W 
experience X some experience * DIY or professional > 

Specifications 

Firing order 

SCI dE us Lo og RESTRETRQUOYTETETTRTCOLELISGYYIYTELTT IIT. 1-3-4-2 

SCI EIGN yo oy nn oie ce pa tS ee RS 1-5-3-6-2-4 


igalion SG e as A... ee Electronically-controlled by DME - no adjustment possible 
Torque wrench settings Nm If ft 
Acoustic cover bolts (6-cylinder engines only):* 
SEDET Leake Se ORG Solace dp Malco + 0 teeta oe oe 7 5 
Ll UC IRSE AERE RC BA S ZEE ESO RR ERG ET SSS 0 DS Angle-tighten a further 90° 
Spark plugs: 
MTS UNSER orco ol Decor a E ER VENE RSEN ceo 23 17 
M1TAIhmad o o Ee ERES SASSARI ENS TS 30 22 
Knock sensor securing bolt: 
4-cylnder engines ......-.:: a oo XX wee ERR ERR 20 15 
6-cylinder engines:* 
S COCEERTEIERNETMEDDUENICRSPERECEYYTEQ 10-62 10 7 
coo a dp tec A ES T MS Angle-tighten a further 90 


The ignition system is controlled by the 
engine management system (see Chapter 4A), 
known as DME (Digital Motor Electronics). 
The DME system controls all ignition and 
fuel injection functions using a central ECM 
(Electronic Control Module). 

The ignition timing is based on inputs 
provided to the ECM by various sensors 


supplying information on engine load, engine 
speed, coolant temperature sensor and inlet 
air temperature (see Chapter 4A). 

The engines are fitted with knock sensors to 
detect 'knocking' (also known as 'pinking' or 
pre-ignition). The knock sensors are sensitive 
to vibration and detect the knocking which 
occurs when a cylinder starts to pre-ignite. 
The knock sensor provides a signal to the 
ECM which in turn retards the ignition advance 
setting until the knocking ceases. 

A distributorless ignition system is used, 
with a separate HT coil for each cylinder. No 


distributor is used, and the coils provide the 
high voltage signal direct to each spark plug. 

The ECM uses the inputs from the various 
sensors to calculate the required ignition 
advance and the coil charging time. 


Precautions 


* Refer to the precautions in Chapter 5A. 

* Testing of ignition system components 
should be entrusted to a BMW dealer. 
Improvised testing techniques are time- 
consuming and run the risk of damaging the 
engine management ECM. 
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a 
Pus , f F ._ 
a <" : . i 
3.1 Undo the bolts (arrowed) and remove 
the pollen filter upper housing 


2 Ignition system - 
testing 


EN 


1 If a fault appears in the engine management 
(fuel/injection) system, first ensure that the 
fault is not due to a poor electrical connection, 
or to poor maintenance, ie, check that the air 
cleaner filter element is clean, that the spark 
plugs are in good condition and correctly 
gapped, and that the engine breather hoses 
are clear and undamaged. 

2 If the engine is running very roughly, check 
the compression pressures as described in 
Chapter 2A or 2B. 

3 If these checks fail to reveal the cause of the 
problem, then the vehicle should be taken to a 
BMW dealer or specialist for testing using the 
appropriate specialist diagnostic equipment. 


ENERS o aon 
3.4a Undo the bolt and release the clip 
each side (arrowed)... 


3.5 Remove the cap from the centre of the 
scuttle trim panel... 


3.2 Release the clips (arrowed) and 
remove the plastic cover each side 


The ECM incorporates a self-diagnostic 
function which stores fault codes in the system 
memory (note that stored fault codes are 
erased if the battery is disconnected). These 
fault codes can be read using the appropriate 
BMW diagnosis equipment. Improvised testing 
techniques are time-consuming and run the risk 
of damaging the engine management ECM. 


3 Ignition HT coil - 
removal and refitting 


IREL 


4-cylinder engines 


1 Working at the rear of the engine compart- 
ment, undo the bolts and remove the pollen 
filter cover. Slide the filter from the housing 
(see illustration). If necessary, refer to 
Chapter 1A. 


...ànd slide the pollen filter lower 
housing forwards 


3.4b 


3.6 ... and remove the bolt exposed 
(arrowed) 


E 


3.3 Release the clips (arrowed) and slide 
the cable guide forwards 


2 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration). 

3 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 

4 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 


Models with suspension turret braces 


5 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45* anti-clockwise, 
and one without a central slot, which is prised 
from place (see illustration). Note, if the cap 
or seal or damaged, they must be renewed. 
Failure to do so may result in water ingress. 

6 Undo the bolt in the centre of the 
scuttle, exposed by the cap removal (see 
illustration). Discard the bolt - a new one 
must be fitted. 

7 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 


All models 


8 Remove the oil filler cap, then pull the 
ignition coil plastic cover from the rubber 
retaining grommets (see illustration). 


\ : m 


3.7 Undo the bolt (arrowed) at the end of 
each tension brace 
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3.8 Pull the plastic cover upwards to 
release it from the rubber mountings 


9 Prise up the right-hand edge of the plastic 
covers over the ignition coils (above the spark 
plugs), and disconnect the coils wiring plugs 
(see illustrations). With the wiring plugs 
disconnected, pull the coils from the spark 
plugs. 

10 Refitting is a reversal of removal, but 
ensure that any earth leads and brackets are 
in position as noted before removal. 


6-cylinder engines 


11 Procedure as described in Paragraphs 1 
to 7 in this Section. 

12 Unscrew the oil filler cap, then undo the 
bolts and remove the plastic cover from the 
top of the engine. Note that as the camshaft 
cover is made from magnesium alloy, the 
plastic cover bolts are aluminium, and must 
not be re-used. 

13 Prise up the right-hand edge of the plastic 
covers over the ignition coils (above the spark 
plugs), and disconnect the coils wiring plugs 
(see illustration 3.9a and 3.9b). With the 
wiring plugs disconnected, pull the coils from 
the spark plugs. 

14 Refitting is a reversal of removal, but 
ensure that any earth leads and brackets are 
in position as noted before removal. 


4 Knock sensor - 
removal and refitting 


WES 


4-cylinder engines 


Removal 


1 Disconnect the battery negative lead as 
described in Chapter 5A. 

2 Remove the intake manifold as described in 
Chapter 4A. 

3 Two knock sensors are fitted. The rear 
knock sensor is obscured by the starter motor. 
To access the rear sensor, undo the starter 
motor retaining bolts, pull the starter out from 
its mounting, and rotate it downwards (see 
illustration). 

4 Trace the wiring back from the sensors, and 
disconnect the wiring plugs. 

5 Undo the bolt(s) and remove the sensor(s) 
(see illustration). 


3.9a Lift the cover and disconnect the coil 
wiring plug 


Refitting 

6 Refitting is a reversal of removal, ensuring 
that the sensor-to-engine block contact area 
is clean, and tighten the sensor bolt to the 
specified torque. 


6-cylinder engines 


Removal 


7 Two knock sensors are fitted, screwed into 
the left-hand side of the cylinder block. One 
sensor detects knocking in Nos 1 to 3 cylinders, 
and the other sensor detects knocking in Nos 4 
to 6 cylinders. 
8 Disconnect the battery negative lead (see 
Chapter 5A). 
9 Remove the intake manifold as described in 
Chapter 4A. 
10 Locate the sensor connector bracket 
which is located beneath the idle speed 
control valve. 
Warning: If both knock sensors are 
A to be removed, mark the wiring 
connectors to ensure correct 
refitting. Incorrect reconnection may result 
in engine damage. 
11 Unclip the connector from the retaining 
clip, and disconnect the sensor wiring 
connector(s). 
12 Unscrew the securing bolt and remove the 
knock sensor, noting the routing of the wiring. 
The sensor for cylinders 1 to 3 is located 
beneath the temperature sensor in the cylinder 
head (see illustration). The sensor for cylinders 
4 to 6 is located to the rear of the sensor wiring 
connector bracket. Discard the sensor retaining 
bolt — a new one must be fitted. 


4.5 The front knock sensor (arrowed) is 
adjacent to the coolant temperature sensor 


3.9b Pull the coil from above the spark 
plug 


Refitting 

13 Commence refitting by thoroughly 
cleaning the mating faces of the sensor and 
the cylinder block. 

14 Refit the sensor to the cylinder block, 
tightening the new securing bolt to the 
specified torque. 

15 Route the wiring as noted before removal, 
then reconnect the connector(s), and clip the 
connector to the bracket, ensuring that the 
connectors are positioned as noted before 


removal. 

A wiring connectors are correctly 
connected as noted before 

removal. If the connectors are incorrectly 

connected (ie, mixed up), engine damage 

may result. 

16 Refit the intake manifold as described in 

Chapter 4A. 


Warning: Ensure that the 


4.3 The rear knock sensor is obscured by 
the starter motor 


2 4 De 
4.12 Knock sensor (arrowed) - 
6-cylinder engines 
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Degrees of difficulty 


Easy, suitable for S| Fairly easy, suitable EN Fairly difficult, EN Difficult, suitable 
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Ensure that each bolt is tightened to the correct torque for its grade. 
Clutch: master cylinder bolts. ....... 5.1 ll erre nr xr ees 22 16 
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6*2 Clutch 


4) sion informato 


All models are fitted with a single dry 
plate clutch, which consists of five main 
components; friction disc, pressure plate, 
diaphragm spring, cover and release bearing. 

The friction disc is free to slide along the 
splines of the gearbox input shaft, and is 
held in position between the flywheel and the 
pressure plate by the pressure exerted on 
the pressure plate by the diaphragm spring. 
Friction lining material is riveted to both 
sides of the friction disc. All models are fitted 
with a Self-Adjusting Clutch (SAC), which 
compensates for friction disc wear by altering 
the attitude of the diaphragm spring fingers 
by means of a sprung mechanism within the 
pressure plate cover. This ensures a consistent 
clutch pedal ‘feel’ over the life of the clutch. 

The diaphragm spring is mounted on pins, 
and is held in place in the cover by annular 
fulcrum rings. 

The release bearing is located on a guide 
sleeve at the front of the gearbox, and the 
bearing is free to slide on the sleeve under the 
action of the release arm which pivots inside 
the clutch bellhousing. 

The release mechanism is operated by the 
clutch pedal, using hydraulic pressure. The 
pedal acts on the hydraulic master cylinder 
pushrod, and a slave cylinder mounted on 
the gearbox bellhousing operates the clutch 
release lever vía a pushrod. 

When the clutch pedal is depressed, the 
release arm pushes the release bearing 
forwards, to bear against the centre of the 
diaphragm spring, thus pushing the centre of 
the diaphragm spring inwards. The diaphragm 
spring acts against the fulcrum rings in the 
cover, and so as the centre of the spring is 
pushed in, the outside of the spring is pushed 
out, so allowing the pressure plate to move 
backwards away from the friction disc. 

When the clutch pedal is released, the 
diaphragm spring forces the pressure plate 
into contact with the friction linings on the 
friction disc, and simultaneously pushes the 
friction disc forwards on its splines, forcing it 
against the flywheel. The friction disc is now 


2.12a The friction disc may be marked 
'Getriebeseite' meaning 'Gearbox side" 


firmly sandwiched between the pressure plate 
and the flywheel, and drive is taken up. 


7: Ghtch ssseinbly - 


Warning: Dust created by clutch 
A wear and deposited on the 

clutch components may contain 
asbestos, which is a health hazard. DO NOT 
blow it out with compressed air, or inhale 
any of it. DO NOT use petrol (or petroleum- 
based solvents) to clean off the dust. Brake 
system cleaner or methylated spirit should 
be used to flush the dust into a suitable 
receptacle. After the clutch components 
are wiped clean with rags, dispose of the 
contaminated rags and cleaner in a sealed, 
marked container. 


Removal 


1 Remove the gearbox, as described in 
Chapter 7A. 

2 If the original clutch is to be refitted, make 
alignment marks between the clutch pressure 
plate and the flywheel, so that the clutch can 
be refitted in its original position. 

3 Progressively unscrew the bolts securing 
the clutch cover/pressure plate assembly to 
the flywheel, and where applicable recover the 
washers. 

4 Withdraw the clutch pressure plate from 
the flywheel. Be prepared to catch the clutch 
friction disc, which may drop out of the 
pressure plate as it is withdrawn, and note 
which way round the friction disc is fitted — 
the two sides of the disc are normally marked 
‘Engine side’ and ‘Transmission side’. The 
greater projecting side of the hub faces away 
from the flywheel. 


Inspection 


5 With the clutch assembly removed, clean off 
all traces of dust using a dry cloth. Although 
most friction discs now have asbestos-free 
linings, some do not, and it is wise to take 
suitable precautions; asbestos dust is harmful, 
and must not be inhaled. 

6 Examine the linings of the friction disc 
for wear and loose rivets, and the disc for 
distortion, cracks, and worn splines. The 


| E. 


2.12b Use a suitable tool to centre the 
friction disc 


surface of the friction linings may be highly 
glazed, but as long as the friction material 
pattern can be clearly seen, this is satisfactory. 
If there is any sign of oil contamination, 
indicated by a continuous, or patchy, shiny 
black discolouration, the disc must be 
renewed. The source of the contamination 
must be traced and rectified before fitting 
new clutch components; typically, a leaking 
crankshaft rear oil seal or gearbox input shaft 
oil seal — or both — will be to blame (renewal 
procedures are given in the relevant Part 
of Chapter 2 and Chapter 7A respectively). 
The disc must also be renewed if the lining 
thickness has worn down to, or just above, the 
level of the rivet heads. Note that BMW specify 
a minimum friction material thickness above 
the heads of the rivets (see Specifications). 

7 Check the machined faces of the flywheel 
and pressure plate. If either is grooved, or 
heavily scored, renewal is necessary. The 
pressure plate must also be renewed if any 
cracks are apparent, or if the diaphragm 
spring is damaged or its pressure suspect. 

8 With the clutch removed, it is advisable to 
check the condition of the release bearing, as 
described in Section 3. 

9 Check the spigot bearing in the end of the 
crankshaft. Make sure that it turns smoothly and 
quietly. If the gearbox input shaft contact face 
on the bearing is worn or damaged, fit a new 
bearing, as described in Chapter 2A or 2B. 


Refitting 


10 If new clutch components are to be fitted, 
ensure that all anti-corrosion preservative 
is cleaned from the friction material on the 
disc, and the contact surfaces of the pressure 
plate. 

11 It is important to ensure that no oil or 
grease gets onto the friction disc linings, or 
the pressure plate and flywheel faces. It is 
advisable to refit the clutch assembly with 
clean hands, and to wipe down the pressure 
plate and flywheel faces with a clean rag 
before assembly begins. 

12 Offer the disc to the flywheel, with the 
greater projecting side of the hub facing 
away from the flywheel (most friction discs 
will have an 'Engine side' or Transmission 
side' marking which should face the flywheel 
or gearbox as applicable) (see illustration). 
Using a suitable BMW tool or a suitable 
alternative manufactured by an automotive 
tool specialist, centre the friction disc in the 
flywheel (see illustration). 

13 If the original pressure plate and cover 
is to be refitted, engage the legs of BMW 
tool 21 2 170 with the cover in the area 
of the adjusting springs. Screw down the 
knurled collar to lock the legs in place, then 
tighten down the spindle to compress the 
diaphragm spring. Using a screwdriver, reset 
the self-adjusting mechanism by pushing 
the adjustment ring thrust pieces fully anti- 
clockwise, whilst undoing the special tool 
spindle only enough to allow the adjustment 
ring to move. With the adjustment ring 


2.13a Use BMW tool 21 2 170 to compress 
the diaphragm spring 


2.13d A special BMW tool is available to 
reset the adjustment ring thrust pieces 


reset, tighten down the special tool spindle 
to compress the spring fingers, whilst 
preventing the adjustment ring thrust pieces 
from moving by inserting metal spacers in 
the gap between the thrust pieces and the 
cover. Note that a special tool is available 
from BMW to reset the adjustment ring (see 
illustrations) 

14 Fit the clutch cover assembly, where 
applicable aligning the marks on the flywheel 
and clutch pressure plate. Ensure that the 
clutch pressure plate locates over the dowels 
on the flywheel (see illustration). Insert the 
securing bolts and washers, and tighten them 
to the specified torque. 

15 If a new pressure plate cover was fitted, 
insert a 14 mm Allen key into the centre of the 
diaphragm spring locking piece, and turn it 
clockwise and remove it to release the spring. 
16 Where the original pressure plate cover 
was refitted, undo the spindle and knurled 


2.17 Thread the bolt into the end of the 
centring tool, and pull it out 


TF EN — 
2.13b Push the adjustment ring thrust 
pieces (arrowed) fully anti-clockwise . . . 


2.14 Ensure the cover locates over the 
flywheel dowels 


collar, then remove the compression tool from 
the cover. Prise out the metal spacers holding 
the adjustment ring thrust pieces in place (see 
illustration). 

Caution: As the last spacer is withdrawn, 
the adjustment ríng may spring into place. 
Ensure all fingers are clear of the area. 

17 If the BMW centring tool was used, 
remove the tool by screwing a 10 mm bolt 
into its end and pulling using a pair of pliers or 
similar (see illustration). 

18 Refit the gearbox as described in Chap- 
ter 7A. 


3 Clutch release bearing 
and lever — removal, 
inspection and refitting 


Warning: Dust created by clutch 

wear and deposited on the clutch 

components may contain asbestos, 
which is a health hazard. DO NOT blow it 
out with compressed air, or inhale any of 
it. DO NOT use petrol (or petroleum-based 
solvents) to clean off the dust. Brake system 
cleaner or methylated spirit should be used 
to flush the dust into a suitable receptacle. 
After the clutch components are wiped clean 
with rags, dispose of the contaminated rags 
and cleaner in a sealed, marked container. 


Removal 


1 Remove the gearbox as described in 
Chapter 7A. 

2 Slide the release lever sideways to release 
it from the retaining spring clip and pivot, then 


Clutch 6*3 


2.13c ... and insert metal spacers 
between the thrust pieces and the cover 


2.16 Keep all fingers away when removing 
the metal spacers 


pull the lever and bearing forwards from the 
guide sleeve (see illustration). 

3 Do not detach the release bearing from 
the lever. The bearing is only available as a 
complete assembly with the lever. 


Inspection 


4 Spin the release bearing, and check it for 
excessive roughness. Hold the outer race, and 
attempt to move it laterally against the inner 
race. If any excessive movement or roughness 
is evident, renew the bearing. If a new clutch 
has been fitted, it is wise to renew the release 
bearing as a matter of course. 

5 Inspect the release bearing, pivot and slave 
cylinder pushrod contact faces on the release 
lever for wear. Renew the lever if excessive 
wear is evident. 

6 Check the release lever retaining spring 
clip, and renew if necessary. It is advisable to 
renew the clip as a matter of course. 


3.2 Slide the release lever sideways to 
disengage it from the retaining clip (arrowed) 


6*4 Clutch 


3.8 Ensure the lever engages correctly 
with the retaining clip 


Refitting 


7 Clean the release bearing contact surfaces 
on the release lever and guide sleeve. Do not 
apply any grease or lubricant to the sliding 


surfaces of the bearing or guide sleeve. 
8 Slide the release lever/bearing assembly into 
end of the lever over the pivot, ensuring that 
the retaining spring clip engages correctly over 
9 Refit the gearbox, referring to Chapter 7A. 
4 Hydraulic slave cylinder - EN 
removal, i 
x 
À Warning: Hydraulic fluid is 
and thoroughly in the case of 
skin contact, and seek immediate medical 
the eyes. Certain types of hydraulic fluid 
are inflammable, and may ignite when 
when servicing any hydraulic system, 
it is safest to assume that the fluid is 
against the risk of fire as though it is petrol 
that is being handled. Hydraulic fluid is also 
plastics; if any is spilt, it should be washed 
off immediately, using copious quantities 
absorbs moisture from the air) — old fluid 
may be contaminated and unfit for further 


position over the guide sleeve, then push the 
the end of the release lever (see illustration). 
and refitting N 
poisonous; wash off immediately 
advice if any fluid is swallowed or gets into 
allowed into contact with hot components; 
inflammable, and to take precautions 
an effective paint stripper, and will attack 
of fresh water. Finally, it is hygroscopic (it 
use. When topping-up or renewing the 


fluid, always use the recommended type, 
and ensure that it comes from a freshly- 
opened sealed container. 


Removal 


1 Remove the brake fluid reservoir cap, and 
siphon out sufficient hydraulic fluid so that the 
fluid level is below the level of the reservoir 
fluid hose connection to the clutch master 
cylinder (the brake fluid reservoir feeds both 
the brake and clutch hydraulic systems). Do 
not empty the reservoir, as this will draw air 
into the brake hydraulic circuits. 

2 To improve access, jack up the vehicle, and 
support it securely on axle stands (see Jacking 
and vehicle support). 

3 Release the bolts and remove the underbody 
shield (where fitted) for access to the gearbox 
bellhousing. 


Metal slave cylinder 


4 Place a container beneath the hydraulic pipe 
connection on the clutch slave cylinder to catch 
escaping hydraulic fluid. Unscrew the union nut 
and disconnect the fluid pipe (see illustration) 
5 Unscrew the securing nuts, and withdraw 
the slave cylinder from the mounting studs on 
the bellhousing. 


Plastic slave cylinder 


6 Undo the two securing nuts and withdrawn 
the slave cylinder from the mounting studs on 
the transmission. 

7 Prise out the retaining clip, and disconnect the 
fluid pipe from the cylinder (see illustration). 


Inspection 


8 Inspect the slave cylinder for fluid leaks and 
damage, and renew if necessary. At the time of 
writing, no spare parts are available for the slave 
cylinder, and if faulty, the complete unit must be 
renewed. Check with your dealer or specialist. 
Refitting 
9 On models with a plastic slave cylinder, press 
the piston into the cylinder, then reconnect the 
fluid pipe. Refill the fluid reservoir, then extend 
and compress the piston in the cylinder five 
times whilst holding the cylinder vertical. 
10 The remainder of refitting is a reversal of 
removal, bearing in mind the following points. 
a) Before refitting, clean and then lightly grease 
the end of the slave cylinder pushrod. 


b) Tighten the mounting nuts to the specified 
torque. 

c) On completion, top-up the hydraulic fluid 
level and bleed the clutch hydraulic circuit 
as described in Section 6. 


Warning: Hydraulic fluid is 
A poisonous; wash off immediately 

and thoroughly in the case of 
skin contact, and seek immediate medical 
advice if any fluid is swallowed or gets into 
the eyes. Certain types of hydraulic fluid are 
inflammable, and may ignite when allowed 
into contact with hot components; when 
servicing any hydraulic system, it is safest 
to assume that the fluid is inflammable, and 
to take precautions against the risk of fire 
as though it is petrol that is being handled. 
Hydraulic fluid is also an effective paint 
stripper, and will attack plastics; if any is spilt, 
it should be washed off immediately, using 
copious quantities of fresh water. Finally, it 
is hygroscopic (it absorbs moisture from the 
air) — old fluid may be contaminated and unfit 
for further use. When topping-up or renewing 
the fluid, always use the recommended type, 
and ensure that it comes from a freshly- 
opened sealed container. 


Removal 


1 Release fasteners and remove the trim panel 
above the driver's pedals (see illustration). 
Disconnect any wiring plugs as the panel is 
withdrawn. 

2 Release the clips, remove the plastic cover, 
then remove the brake fluid reservoir cap, and 
siphon out sufficient hydraulic fluid so that the 
fluid level is below the level of the reservoir 
fluid hose connection to the clutch master 
cylinder (the brake fluid reservoir feeds both 
the brake and clutch hydraulic systems). Do 
not empty the reservoir, as this will draw air 
into the brake hydraulic circuits. 

3 Disconnect the clutch master cylinder hose 
from the brake fluid reservoir. Be prepared for 
fluid spillage, and plug the open end of the 
hose to prevent dirt entry. 


4.4 Fluid pipe union nut (arrowed) 


4.7 Prise out the clip (arrowed) and 
disconnect the fluid pipe 


5.1 Panel retaining bolts (arrowed) 


Sd 


Clutch 6*5 


4 Unscrew the two nuts and push back the 
two bolts securing the master cylinder to the 
pedal bracket in the footwell (see illustration). 
5 Using an 8 mm socket, squeeze together 
the ends of the pin, then press out the master 
cylinder pushrod pivot pin from the clutch 
pedal (see illustrations). 

6 Using a small screwdriver, prise out 
the retaining clip and then pull the master 
cylinder from the hydraulic pressure pipe (see 
illustration). Withdraw the master cylinder, and 
ease the fluid supply hose through the bulkhead 
grommet a little, taking care not to strain the 
pipe. Do not pull the hose completely through 
the grommet. Be prepared for fluid leaks. 

7 Pull the supply hose from the top of the 
master cylinder, and leave the hose in place 
in the bulkhead grommet for reassembly. Be 
prepared for fluid spillage. 

8 Depress the locking tab, and disconnect 
the master cylinder switch wiring plug (where 
fitted). If required, carefully release the clips 
and detach the switch from the cylinder. 


Inspection 


9 Inspect the master cylinder for fluid leaks 
and damage, and renew if necessary. At the 
time of writing, no spare parts were available 
for the master cylinder, and if faulty the 
complete unit must be renewed. Check with 
your local dealer or parts supplier. 


Refitting 


10 Refitting is a reversal of removal, bearing 
in mind the following points. 
a) Take care not to strain the master cylinder 
fluid pipe during refitting. 
b) On completion, top-up the level in the 
brake fluid reservoir, then bleed the clutch 
hydraulic system (see Section 6). 


6 Hydraulic system - 


bleeding S 


Warning: Hydraulic fluid is 

poisonous; wash off immediately 

and thoroughly in the case of 
skin contact, and seek immediate medical 
advice if any fluid is swallowed or gets into 
the eyes. Certain types of hydraulic fluid are 
inflammable, and may ignite when allowed 
into contact with hot components; when 
servicing any hydraulic system, it is safest 
to assume that the fluid is inflammable, and 
to take precautions against the risk of fire 
as though it is petrol that is being handied. 
Hydraulic fluid is also an effective paint 
stripper, and will attack plastics; if any is spilt, 
it should be washed off immediately, using 
copious quantities of fresh water. Finally, it 
is hygroscopic (it absorbs moisture from the 
air) - old fluid may be contaminated and unfit 
for further use. When topping-up or renewing 
the fluid, always use the recommended type, 
and ensure that it comes from a freshly- 
opened sealed container. 


5.4 Undo the nuts (arrowed) and push the 
bolts to the left 


of the pin to compress the retaining clips, 
and push the pin from place 
Note: BMW recommend that pressure- 
bleeding equipment is used to bleed the 
clutch hydraulic system. 


General 


1 The correct operation of any hydraulic 
system is only possible after removing all 
air from the components and circuit; this is 
achieved by bleeding the system. 

2 During the bleeding procedure, add 
only clean, unused hydraulic fluid of the 
recommended type; never re-use fluid that has 
already been bled from the system. Ensure that 
sufficient fluid is available before starting work. 
3 If there is any possibility of incorrect fluid 
being already in the system, the brake and 
clutch components and circuit must be 
flushed completely with uncontaminated, 
correct fluid, and new seals should be fitted to 
the various components. 

4 If hydraulic fluid has been lost from the 


Lu 


6.7 Clutch slave cylinder bleed screw 
(arrowed) 


a) / 


e 


5.6 Prise out the clip (arrowed) and detach 
the pipe 


system, or air has entered because of a 
leak, ensure that the fault is cured before 
proceeding further. 

5 To improve access, apply the handbrake, 
then jack up the front of the vehicle, and 
support it securely on axle stands (see Jacking 
and vehicle support). 

6 Undo the bolts and remove the underbody 
shield (where fitted) for access to the gearbox 
bellhousing. 

7 Check that the clutch hydraulic pipe(s) 
and hose(s) are secure, that the unions are 
tight, and that the bleed screw on the rear 
of the clutch slave cylinder (mounted under 
the vehicle on the lower left-hand side of the 
gearbox bellhousing) is closed. Clean any dirt 
from around the bleed screw (see illustration). 
B Release the clips, remove the plastic cover 
over the reservoir (see illustration), then 
unscrew the brake fluid reservoir cap, and 
top the fluid up to the MAX level line; refit the 


6.8 Release the clips (arrowed), and 
remove the plastic cover from the 
right-hand side of the engine compartment 


7.3 Clutch pedal return spring (arrowed) 


cap loosely, and remember to maintain the 
fluid level at least above the MIN level line 
throughout the procedure, or there is a risk of 
further air entering the system. Note that the 
brake fluid reservoir feeds both the brake and 
clutch hydraulic systems. 

9 It is recommended that pressure-bleeding 
equipment is used to bleed the system. 
Alternatively, there are a number of one-man, 
do-it-yourself brake bleeding kits currently 
available from motor accessory shops. These 
kits greatly simplify the bleeding operation, 
and also reduce the risk of expelled air and 
fluid being drawn back into the system. If 
such a kit is not available, the basic (two-man) 
method must be used, which is described in 
detail below. 

10 If pressure-bleeding equipment or a 
one-man kit is to be used, prepare the vehicle 
as described previously, and follow the 
equipment/kit manufacturer's instructions, 
as the procedure may vary slightly according 
to the type being used; generally, they are as 
outlined below in the relevant sub-section. 

11 Whichever method is used, the same 
basic process must be followed to ensure that 
the removal of all air from the system. 


Bleeding 


Basic (two-man) method 


12 Collect a clean glass jar, a suitable length 
of plastic or rubber tubing which is a tight fit 
over the bleed screw, and a ring spanner to fit 
the screw. The help of an assistant will also be 
required. 

13 Where applicable, remove the dust cap 
from the bleed screw. Fit the spanner and 
tube to the screw, place the other end of the 
tube in the jar, and pour in sufficient fluid to 
cover the end of the tube. 

14 Ensure that the reservoir fluid level is 
maintained at least above the MIN level line 
throughout the procedure. 

15 Have the assistant fully depress the clutch 
pedal several times to build-up pressure, then 
maintain it on the final downstroke. 

16 While pedal pressure is maintained, 
unscrew the bleed screw (approximately one 
turn) and allow the compressed fluid and 
air to flow into the jar. The assistant should 
maintain pedal pressure, following it down to 
the floor if necessary, and should not release 


it until instructed to do so. When the flow 
stops, tighten the bleed screw again, have 
the assistant release the pedal slowly, and 
recheck the reservoir fluid level. 

17 Repeat the steps given in paragraphs 15 
and 16 until the fluid emerging from the bleed 
screw is free from air bubbles. 

18 When no more air bubbles appear, tighten 
the bleed screw securely. Do not overtighten 
the bleed screw. 

19 Temporarily disconnect the bleed tube 
from the bleed screw, and move the container 
of fluid to one side. 

20 Unscrew the two securing nuts, and with- 
draw the slave cylinder from the bellhousing, 
taking care not to strain the fluid hose. 

21 Reconnect the bleed tube to the bleed 
screw, and submerge the end of the tube in 
the container of fluid. 

22 With the bleed screw pointing vertically 
upwards, unscrew the bleed screw (approxi- 
mately one turn), and slowly push the slave 
cylinder pushrod into the cylinder until no 
more air bubbles appear in the fluid. 

23 Hold the pushrod in position, then tighten 
the bleed screw. 

24 Slowly allow the pushrod to return to its 
rest position. Do not allow the pushrod to 
return quickly, as this will cause air to enter 
the slave cylinder. 

25 Remove the tube and spanner, and refit 
the dust cap to the bleed screw. 

26 Refit the slave cylinder to the bellhousing, 
and tighten the securing nuts to the specified 
torque. 


Using a one-way valve kit 


27 Astheir name implies, these kits consist of 
a length of tubing with a one-way valve fitted, 
to prevent expelled air and fluid being drawn 
back into the system; some kits include a 
translucent container, which can be positioned 
so that the air bubbles can be more easily 
seen flowing from the end of the tube. 

28 The kit is connected to the bleed screw, 
which is then opened. The user returns to the 
driver's seat, depresses the clutch pedal with 
a smooth, steady stroke, and slowly releases 
it; this is repeated until the expelled fluid is 
clear of air bubbles. 

29 Note that these kits simplify work so much 
that it is easy to forget the reservoir fluid level; 
ensure that this is maintained at least above 
the MIN level line at all times. 


Using a pressure-bleeding kit 


30 These kits are usually operated by the 
reservoir of pressurised air contained in a 
tyre. However, note that it will probably be 
necessary to reduce the pressure to a lower 
level than normal; refer to the instructions 
supplied with the kit. 

31 By connecting a pressurised, fluid-filled 
container to the fluid reservoir, bleeding can 
be carried out simply by opening the bleed 
screw, and allowing the fluid to flow out 
until no more air bubbles can be seen in the 
expelled fluid. 

32 This method has the advantage that the 


large reservoir of fluid provides an additional 
safeguard against air being drawn into the 
system during bleeding. 


All methods 


33 If after following the instructions given, it 
is suspected that air is still present in hydraulic 
system, remove the slave cylinder (Section 4) 
without disconnecting the hydraulic pipes, 
push the cylinder piston all the way in, and 
holding the cylinder with the bleed screw 
uppermost, bleed the system again. Note: 
Steps must be taken to ensure that the slave 
cylinder piston is prevented from extending 
during the bleeding procedure. If necessary, 
use a metal strip and two threaded bars to 
fabricate a tool to hold the piston in. 

34 When bleeding is complete, and firm pedal 
feel is restored, wash off any spilt fluid, check 
that the bleed screw is tightened securely, and 
refit the dust cap. 

35 Check the hydraulic fluid level in the 
reservoir, and top-up if necessary (see Weekly 
checks). Refit the plastic cover over the 
reservoir. 

36 Discard any hydraulic fluid that has been 
bled from the system; it will not be fit for 
re-use. 

37 Check the feel of the clutch pedal. If it 
feels at all spongy, air must still be present in 
the system, and further bleeding is required. 
Failure to bleed satisfactorily after a reasonable 
repetition of the bleeding procedure may be 
due to worn master or slave cylinder seals. 

38 On completion, refit the underbody shield 
(where fitted) and lower the vehicle to the 
ground. 


7 Clutch pedal - 
removal and refitting x 
EN 
Removal 


1 Remove the steering column as described 
in Chapter 10. 

2 Squeeze together the ends of the pin, then 
press out the master cylinder pushrod pivot pin 
from the clutch pedal (see illustrations 5.5a 
and 5.5b). 

3 Prise off the clip securing the pedal to the 
pivot shaft, then slide the pedal from the shaft. 
Recover the pivot bushes if they are loose. 
Where, fitted release the return coil spring. 
Note: /t is possible to remove the return spring 
with the pedal in place. Use a length of wire/ 
cable to pull the spring lower end from the 
pedal, then detach it from the bracket (see 
illustration). 


Refitting 


4 Before refitting the pedal to the pivot shaft, 
check the condition of the pivot bushes, and 
renew if necessary. Apply a little grease to the 
bushes. 

5 Refitting is a reversal of removal. Ensure 
that the clutch switch plunger is fully extended 
prior to refitment. 
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Degrees of difficulty 


Easy, suitable for EN Fairly easy, suitable EN Fairly difficult, ES Difficult, suitable N Very difficult, E 
novice with little ^ S | for beginner with — S | suitable for competent X | for experienced DIY X | suitable for expert A 
experience PS some experience X DIY mechanic * mechanic * DIY or professional we 
Specifications 
Type 
4oytinder pate enge. T E os, se bin EIE n eee tn GS6-17BG/DG 
ecylinder pero engines olere erre Hamm PHI RC RT AS ee GS6-37BZ/DZ 
4-cylinder diesel engine: 
LI PR cere RI eh ge Y VENE TZNSL ER ER OT GS6-37BZ/DZ 
MAY UT even ver AIR EAA EUR T CU CLIE RNKNVEE Exe * GS6-17BG/DG or 37BZ/DZ 
6-cylinder diesel onge. -scossa eener i o eee eee A GS6-53BZ/DZ 
Torque wrench settings Nm Ibf ft 
Gearbox crossmember-to-body bolts: 
WAS: TB age SINGS Uia de ea Asl. sso Re RN TU Co ae 21 15 
NITOL A E EUREN UU BREE Eee Dera 42 31 
Gearbox mounting-to-gearbox nuts: 
MENS UIROS EHE v vu OE E SA TERI 21 15 
ULE BY Ss seh) OEN AN CERE CS ee PP VR F a INE TE 42 31 
Gearbox-to-engine bolts: 
Hexagon-head bolts: 
WAS sins neck ex px» eT EN CIE bea: € (YAT rater A T T 25 18 
LLLA A ESSERE DAYS PASCI SU PU SSCES PARES E rac yr O 49 36 
Moe n 3:076 4l. MESES CIMA euo um ROO nca 74 55 
Torx-head bolts: 
MEL eL IRL Wer ESL eur RETRAITES RA ze 22 16 
AA wA E AER PCIE eo eR SCI TIE EB OT D eNO 43 32 
MER DUI Ee SEE Sicha ca X zs» ies SPORTS ED Favre 72 53 
Oil filler/level and drain plugs: 
MINER COD C a i PESEE SATELEE EU RES YT TS TTE 45 33 
GS6-37 transmission: 
CIC ERIT ISO IEXAAR Lat PMP TT UAE DAS 25 18 
IBI an Mi Ii SRM ee ER 35 26 
GS6:53 transmission o ais oe 9 ew renean rra E REUNION NORTE E 35 26 


Output flange-to-output shaft nut:* 
GS6-17 and GS6-37 transmissions: 


C AESA E E A E E NATL LLL 170 125 

REI rA UAI II dia E E A E eases ESQ ELA US Fully loosen nut 

AE aE rex Bie AAAS AR EEE e TR 120 89 

GS6-53 transmission: 

SHUEDEE DIVI Ce Eq uR I CEA SSO MeN DAT 200 148 

ONU M Leere ev err tens em hee PXNESEEEEE EN Fully loosen nut 

Wit PP Y Ue ahaha WT “nip sa SESUPE CR ES CRT ESSE EUG IEEE 140 103 
eres Bile AA ite: V. 77a b Uer I Ie Ree RE ES eee 21 15 


* Coat the threads of the nut with thread-locking compound. 


2.1 Transmission undershield fasteners (arrowed) 


1 General information 


The gearbox is a 5- or 6-speed unit, and is 
contained in a cast-alloy casing bolted to the 
rear of the engine. 

Drive is transmitted from the crankshaft 
via the clutch to the input shaft, which has a 
splined extension to accept the clutch friction 
disc. The output shaft transmits the drive via 
the propeller shaft to the rear differential. 

The input shaft runs in line with the output 
shaft. The input shaft and output shaft 
gears are in constant mesh with the layshaft 
gear cluster. Selection of gears is by sliding 
synchromesh hubs, which lock the appropriate 
output shaft gears to the output shaft. 

Gear selection is via a floor-mounted lever 
and selector mechanism or, depending on 
model, switches mounted on the steering 
wheel. A Sequential Manual Gearbox (SMG) 
option is available for some models, where the 
gearchanges can be performed sequentially 
using the floor-mounted lever, or the ‘paddle’ 
shift switches on the steering wheel. On 
models so equipped, the gearchanges can be 
performed automatically, with the electronic 
control module (ECM) controlling gearchange 
and clutch operation (via hydraulic controls) 
dictated by driving style and road conditions. 
A ‘launch control’ is available on some models, 
where at the press of a button, the ECM will 
control engine speed, clutch operation and 
gearchange functions, to achieve maximum 
acceleration — consult your owner’s handbook 
for further details. 

The selector mechanism causes the 
appropriate selector fork to move its 
respective synchro-sleeve along the shaft, 
to lock the gear pinion to the synchro-hub. 
Since the synchro-hubs are splined to the 
output shaft, this locks the pinion to the shaft, 
so that drive can be transmitted. To ensure 
that gearchanging can be made quickly and 


quietly, a synchromesh system is fitted to all 
forward gears, consisting of baulk rings and 
spring-loaded fingers, as well as the gear 
pinions and synchro-hubs. The synchromesh 
cones are formed on the mating faces of the 
baulk rings and gear pinions. 

The transmission is filled during production, 
and is then considered ‘filled for life’, 
with BMW making no recommendations 
concerning the changing of the fluid. 


2 Manual gearbo 
oll level check ES 
X 


1 To improve access, jack up the vehicle 
and support on axle stands (see Jacking 
and vehicle support). Ensure that the car is 
level. Undo the fasteners and remove the 
undershield beneath the transmission (where 
fitted) (see illustration). 

2 Unscrew the gearbox oil level/filler plug 
from the right-hand side of the gearbox casing 
(see illustration). 

3 The oil level should be up to the bottom of 
the level/filler plug hole. 

4 If necessary, top-up the level, using the 
correct type of fluid (see Lubricants and fluids) 
until the oil overflows from the filler/level plug 
hole. 


3.3 Oil drain plug (arrowed) 


2.2 Oil level/filler plug (arrowed) 


5 Wipe away any spilt oil, then refit the filler/ 
level plug, and tighten to the specified torque. 
6 Refit the transmission undershield (where 
fitted) and lower the vehicle to the ground. 


3 Manual gearbox ES 


oil renewal N 


EN 


Note: New gearbox oil drain plug and oil filler/ 
level plug sealing rings may be required on 
refitting. 

1 The gearbox oil should be drained with the 
gearbox at normal operating temperature. If 
the car has just been driven at least 20 miles 
the gearbox can be considered warm. 

2 Immediately after driving the car, park it 
on a level surface, apply the handbrake. If 
desired, jack up the car and support on axle 
stands (see Jacking and vehicle support) to 
improve access, but make sure that the car 
is level. Remove the transmission undershield 
(where fitted). 

3 Working under the car, slacken the 
gearbox oil drain plug about half a turn (see 
illustration). Position a draining container 
under the drain plug, then remove the plug 
completely. If possible, try to keep the plug 
pressed into the gearbox while unscrewing it 
by hand the last couple of turns. 


HAYNES As the plug releases from the 


4 Where applicable, recover the sealing ring 
from the drain plug. 

5 Refit the drain plug, using a new sealing ring 
where applicable, and tighten to the specified 
torque. 

6 Unscrew the oil filler/level plug from the 
side of the gearbox, and recover the sealing 
ring, where applicable (see illustration 2.2). 
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4.2 Remove the reinforcement plate from 
below the exhaust system 


7 Fill the gearbox through the filler/level plug 
hole with the specified quantity and type of oil 
(see Chapter 1A or 1B), until the oil overflows 
from the filler/level plug hole. 

8 Refit the filler/level plug, using a new 
sealing ring where applicable, and tighten to 
the specified torque. 

9 Where applicable, lower the car to the 
ground. 


4 Gearchange components - 
removal and refitting 


Manual gear lever assembly 


Note: A new gear lever bearing will be required 
on refitting. 

1 Jack up the car and support securely 
on axle stands (see Jacking and vehicle 
support). Undo the fasteners and remove the 
undershield beneath the transmission (where 
fitted) (see illustration 2.1). 

2 Undo the fasteners, and remove the 
reinforcement plate from beneath the vehicle 
(see illustration). 

3 Undo the fasteners and remove the heat 
shield from beneath the propeller shaft. 

4 Starting at the front left-hand edge, push in 
the sides and free the gear lever gaiter from 
the centre console. Note that on models from 
03/07, the gaiter is integral with the gear lever 
knob (see illustration). 

5 Support the transmission with a trolley/ 
transmission jack, then undo the bolts/nuts 
and remove the crossmember and mounting 
assembly from the rear of the transmission. 

6 Prise the securing clip from the end of the 
gear selector rod pin. Withdraw the selector 
rod pin from the eye on the end of the gear 
lever (see illustration). 

7 It is now necessary to release the gear lever 
lower bearing retaining ring from the gear 
selector arm. A special tool is available for this 
purpose, but two screwdrivers, with the tips 
engaged in opposite slots in the bearing ring, 
can be used instead. To unlock the bearing 
ring, turn it a quarter-turn anti-clockwise (see 
illustration). 

8 The bearing can now be pushed up through 
the housing, and the gear lever can be with- 
drawn from inside the vehicle. 


4.4 Squeeze together the sides, and 
remove the gear lever gaiter 


4.7 Turn the bearing ring anti-clockwise — 
special tool shown 

9 If desired, the bearing can be removed from 
the gear lever ball by pressing it downwards. 
To withdraw the bearing over the lever eye, 
rotate the bearing until the eye passes through 
the slots provided in the bearing. 

10 Fit a new bearing using a reversal of the 
removal process. Ensure that the bearing is 
pressed securely into position on the gear 
lever ball. 

11 Refit the lever using a reversal of the 
removal process, bearing in mind the following 
points. 

a) Grease the contact faces of the bearing 
before refitting. 

b) Lower the gear lever into position, 
ensuring that the arrow on the gear lever 
grommet points towards the front of the 
vehicle. 

c) Make sure that the gear lever grommet is 
correctly engaged with the gear selector 
arm and with the opening in the vehicle 
floor (see illustration). 

d) When engaging the bearing with the 
selector arm, make sure that the arrows 
or tabs (as applicable) on the top of the 
bearing point towards the rear of the 
vehicle. 

e) To lock the bearing in position in the 
selector arm, press down on the top of 
the bearing retaining tab locations until 
the tabs are heard to click into position. 

f) Grease the selector rod pin before 
engaging it with the gear lever eye. 


Automatic gearchange (SMG) 


12 No information was available at the time 
of writing. 


4.6 Slide the retaining clip (arrowed) from 
the selector rod pin 


4.11 Gear lever grommet correctly engaged 
with the selector arm and vehicle floor 


5 Oilseals- 
renewal 


HHS 


Input shaft oil seal 


1 With the gearbox removed as described in 
Section 7, proceed as follows. 

2 Remove the clutch release bearing and 
lever as described in Chapter 6. 

3 Unscrew the securing bolts and withdraw 
the clutch release bearing guide sleeve from 
the gearbox bellhousing (see illustration). 

4 Note the fitted depth of the now-exposed 
input shaft oil seal. 

5 Drill one small hole in the oil seal (two small 
pilot holes should be provided at opposite 
points on the seal). Coat the end of the drill 
bit with grease to prevent any swarf from the 
holes entering the gearbox (see illustration). 


5.3 Undo the bolts securing the release 
bearing guide sleeve 


5.5 Drill a small hole in the oil seal 


6 Using a small drift, tap one side of the seal 
(opposite to the hole) into the bellhousing as 
far as the stop. 

7 Screw a small self-tapping screw into the 
opposite side of the seal, and use pliers to pull 
out the seal (see illustration). 

8 Clean the oil seal seating surface. 

9 Lubricate the lips of the new oil seal with a 
little clean gearbox oil, then carefully slide the 
seal over the input shaft into position in the 
bellhousing. 

10 Tap the oil seal into the bellhousing to the 
previously-noted depth. 

11 Refit the guide sleeve to the gearbox 
housing, tighten the retaining bolts securely, 
using a drop of locking compound on the 
threads of the bolts. 

12 Refit the clutch release lever and bearing 
as described in Chapter 6. 

13 Refit the gearbox as described in Section 7, 


5.17 Counterhold the output flange and 
undo the nut using a deep socket 


m 


5.19 Carefully pull the seal from place 


ty 


5.7 Insert a self-tapping screw in to the 
hole, and pull the seal from place with pliers 


then check the gearbox oil level as described in 
Section 2. 


Output flange oil seal 


Note: Thread-locking compound will be 
required for the gearbox flange nut on 
refitting. 

14 Jack up the vehicle and support securely 
on axle stands (see Jacking and vehicle 
support). 

15 Disconnect the propeller shaft from the 
gearbox flange, and support it clear of the 
gearbox using wire or string. See Chapter 8 
for details. 

16 Where applicable, prise the gearbox 
flange nut cover plate from the flange using 
a screwdriver. Discard the cover plate — it is 
not required on refitting. If necessary, support 
the transmission and remove the transmission 
crossmember to improve access. 


5.18 Use a three-legged puller to remove 
the output flange 


5.21 Tap the seal into place using a tubular 
spacer or socket which bears only on the 
hard outer edge of the seal 


17 Counterhold the gearbox flange by bolting 
a forked or two-legged tool to two of the flange 
bolt holes, then unscrew the flange securing 
nut using a deep socket and extension bar 
(see illustration). 

18 Using a puller, draw the flange from 
the end of the gearbox output shaft (see 
illustration). Be prepared for oil spillage. 

19 Note the fitted depth of the oil seal then, 
then using an oil seal puller or remover (take 
care to avoid damage to the gearbox output 
shaft), pull/prise the oil seal from the gearbox 
casing (see illustration). 

20 Clean the oil seal seating surface. 

21 Lubricate the lips of the new oil seal with 
a little clean gearbox oil, then carefully tap 
the seal into the gearbox casing to the to 
the previously-noted depth using a suitable 
tubular spacer or socket (see illustration). 

22 Refit the flange to the output shaft. Note: 
To ease refitment of the flange, immerse it in 
hot water for a few minutes, then install it on 
the shaft. 

23 Tighten the flange nut to the Stage one 
torque setting, then slacken and remove the 
nut (Stage two). Coat the threads of the flange 
nut with thread-locking compound, then 
tighten the nut to the Stage three torque as 
specified. Counterhold the flange as during 
removal. 

24 If a flange nut cover plate was originally 
fitted, discard it. There is no need to fit a cover 
plate on refitting. 

25 Reconnect the propeller shaft to the 
gearbox flange as described in Chapter 8, 
then check the gearbox oil level as described 
in Sectíon 2, and lower the vehicle to the 
ground. 


Gear selector shaft oil seal 


Note: A new selector shaft eye securing 
roll-pin will be required on refitting. 

26 Jack up the vehicle and support securely 
on axle stands (see Jacking and vehicle 
support). 

27 Disconnect the propeller shaft from the 
gearbox flange, and support it clear of the 
gearbox using wire or string. Refer to Chap- 
ter 8 for details. For improved access, support 
the transmission, and remove the transmission 
crossmember. 

28 Slide back the locking collar, then slide 
out the pin securing the gear selector shaft 
eye to the end of the gear selector shaft. 

29 Pull the gear selector shaft eye (complete 
with gear linkage) off the end of the selector 
shaft, and move the linkage clear of the 
selector shaft. 

30 Using a small flat-bladed screwdriver, 
prise the selector shaft oil seal from the 
gearbox casing. 

31 Clean the oil seal seating surface, then 
tap the new seal into position using a small 
Socket or tube of the correct diameter (see 
illustration). 

32 Check the condition of the rubber washer 
in the end of the selector shaft eye and renew 
if necessary. 


e 
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33 Push the selector shaft eye back onto the 
end of the selector shaft, then align the holes 
in the eye and shaft and secure the eye to the 
shaft using the pin. 

34 Slide the locking collar into position over 
the roll-pin. 

35 Reconnect the propeller shaft to the 
gearbox flange as described in Chapter 8. 

36 Check the gearbox oil level as described 
in Section 2, then lower the vehicle to the 
ground. 


6 Reversing light switch — 
d ext olifing ES 


E 


Testing 


1 The reversing light circuit is controlled 
by a plunger-type switch screwed into the 
right-hand side of the gearbox casing. If a 
fault develops in the circuit, first ensure that 
the circuit fuse has not blown. 

2 To test the switch, disconnect the wiring 
connector, and use a multimeter (set to the 
resistance function) or a battery-and-bulb 
test circuit to check that there is continuity 
between the switch terminals only when 
reverse gear is selected. If this is not the case, 
and there are no obvious breaks or other 
damage to the wires, the switch is faulty, and 
must be renewed. 


Removal 


3 Jack up the vehicle and support securely 
on axle stands (see Jacking and vehicle 
support). 

4 Disconnect the wiring connector, then 
unscrew the switch from the gearbox casing 
(see illustration). 


Refitting 


5 Screw the switch back into position in 
the gearbox housing and tighten it securely. 
Reconnect the wiring connector, and test the 
operation of the circuit. 

6 Lower the vehicle to the ground. 


7 Manual gearbox - 
Note: This is an involved operation. Read 


removal and refitting 
through the procedure thoroughly before 
starting work, and ensure that adequate lifting 
tackle and/or jacking/support equipment is 
available. 


Removal 


1 Disconnect the battery negative lead (see 
Chapter 5A). 

2 Jack up the car and support securely on 
axle stands (see Jacking and vehicle support). 
Note that the car must be raised sufficiently to 
allow clearance for the gearbox to be removed 
from under the car. Undo the bolts and remove 
the engine/transmission undershields. 


=] E 


5.31 Tap the new selector shaft oil seal 
into position 


3 Remove the starter motor as described in 
Chapter 5A. 

4 Remove the propeller shaft as described in 
Chapter 8. 

5 Undo the nut and remove the undershield 
bracket from alongside the transmission. 

6 Working under the car, prise up the retaining 
clips and extract the pin each side securing the 
gear lever support bracket to the transmission 
casing (see illustration). Similarly, disconnect 
the selector rod pin from the end of the gear 
lever (see illustration 4.6). 

7 Workingatthe gearbox bellhousing, unscrew 
the nuts, and withdraw the clutch slave 
cylinder from the studs on the bellhousing. 
Support the slave cylinder clear of the working 
area, but do not strain the hose. 

8 Note their fitted locations, then disconnect 
all wiring plugs, and release any wiring 
harnesses from the gearbox casing. 

9 On some diesel models, remove the 
exhaust mounting bracket from the rear of the 
transmission casing. 

10 Where applicable, unscrew the bolt 
securing the engine/gearbox adapter plate to 
the right-hand side of the gearbox bellhousing 
and/or remove the flywheel lower cover plate 
(see illustration). 

11 Place a suitable block of wood between 
the front of the engine sump and the steering 
rack. Once the transmission is removed, the 
engine will tend to tip forwards. 

12 Place a trolley jack under the gearbox 
casing, just behind the bellhousing. Use a 
block of wood to spread the load, then raise 


x PF E ù ym 
7.6 Prise up the clips (arrowed), and slide 
the pin each side from the casing 


-] 


6.4 The reversing light switch (arrowed) is 
on the right-hand side of the gearbox 


the jack to just take the weight of the gear- 
box. 

13 Remove the crossmember and mountings 
from the rear of the transmission, and allow 
the transmission/engine assembly to lower 
slightly. 

14 Unscrew the engine-to-gearbox bolts. 

15 Slide the gearbox rearwards to disengage 
the input shaft from the clutch. Take care 
during this operation to ensure that the weight 
of the gearbox is not allowed to hang on the 
input shaft. 

Refitting 

16 Commence refitting by checking that the 
clutch friction disc is centralised as described 
in Chapter 6 (Clutch assembly — removal, 
inspection and refitting). 

17 Before refitting the gearbox, it is advisable 
to inspect the clutch release bearing and lever 
as described in Chapter 6. 

18 The remainder of the refitting procedure 
is a reversal of removal, bearing in mind the 
following points. 

a) Check that the gearbox positioning 
dowels are securely in place at the rear of 
the engine. 

b) Tighten all fixings to the specified torque. 

c) Lightly grease the gear selector arm pivot 
pin and the gear selector rod pin before 
refitting. 

d) Reconnect the propeller shaft to the 
gearbox flange as described in Chapter 8. 

e) Refit the starter motor as described in 
Chapter 5A. 


7.10 Adapter plate retaining bolt (arrowed) 


7A*6 Manual gearbox 


Overhauling a manual gearbox is a 
difficult and involved job for the DIY home 
mechanic. In addition to dismantling and 
reassembling many small parts, clearances 
must be precisely measured and, if necessary, 
changed by selecting shims and spacers. 
Internal gearbox components are also often 
difficult to obtain, and in many instances, 
extremely expensive. Because of this, if the 
gearbox develops a fault or becomes noisy, 


the best course of action is to have the unit 
overhauled by a specialist repairer, or to obtain 
an exchange reconditioned unit. Be aware that 
some gearbox repairs can be carried out with 
the gearbox in the car. 

Nevertheless, it is not impossible for the 
more experienced mechanic to overhaul 
the gearbox, provided the special tools are 
available, and the job is done in a deliberate 
step-by-step manner, so that nothing is 
overlooked. 

The tools necessary for an overhaul include 
internal and external circlip pliers, bearing 
pullers, a slide hammer, a set of pin punches, 
a dial test indicator, and possibly a hydraulic 


press. In addition, a large, sturdy workbench 
and a vice will be required. 

During dismantling of the gearbox, make 
careful notes of how each component is 
fitted, to make reassembly easier and more 
accurate. 

Before dismantling the gearbox, it will 
help if you have some idea what area is 
malfunctioning. Certain problems can be 
closely related to specific areas in the gearbox, 
which can make component examination 
and renewal easier. Refer to the Fault finding 
Section at the end of this manual for more 
information. 
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Automatic transmission 
Contents Section number Section number 
Automatic transmission — removal and refitting. .......... s.s 5 Electronic components/sensors - removal and refitting .......... 7 
Automatic transmission overhaul — general information .......... G Fluid senis - TEDUWB] ossis pinta hc 3 b AT 1265: 913 renee 4 
Automatic transmission fluid level check... 8 Gear selector cable — removal, refitting and adjustment . ......... 3 
Automatic transmission fluid renewal. ........ leere 9 Gear selector lever — removal and refitting. .......... lees 2 


Easy, suitable for Fairly easy, suitable Difficult, suitable Very difficult, 


ES N 
novice with little for beginner with i for experienced DIY Xy | suitable for expert W 
ES ES 


experience some experience i mechanic DIY or professional 


Specifications 
Transmission type 
4-cylinder petrol engines: 
PUA GRMN Sota UL Liceo aco a Vic web 94/2 /A,8: 3 97879 8 4 7313 ROT bts GA6HP19Z 
WCAG Reever, 1G OI Rules idees diate sale.» o Sex Sha hep Uae eed GA6L45R 
6-cylinder petrol engines: 
hb? ORE Do vs CV EX v1 d EVI nen PERPE MRE En GA6HP19Z 
NOSPICODHIIO UIS eau 274: 70772 blob iodine d o oa ou A Sateen S O GA6L45R 
4-cylinder diesel engines ....... 0.0... eee ete III GA6HP19Z 
6-cylinder diesel engines: 
MOPI2 SDN. coe zeyec Cees in Nines Lee Dm Dee O la tradu 3 GA6HP26Z 


NOTIONE) corse m rm VEU Co eI in n) oi REO TRIES Not available 


7Be2 Automatic transmission 


Torque wrench settings 


Ibf ft 


Note: On some fixings different grades of bolt can be used; the grade of each bolt is stamped on the bolt head. 
Ensure that each boit is tightened to the correct torque for its grade. 


Engine-to-transmission bolts: 
All except 6-cylinder petrol engines: 
Hexagon bolts: 


6-cylinder petrol engines:" 
M10 x 30 mm: 


SIN E exe eoo uu reae we acm ES 


Transmission oil drain plug* ...........sssse 


Transmission oil filler/level plug: 


EU US racc sce si 24 18 
SORTS ENS DNE YI. 45 33 
INER 82 61 
AE oe 21 15 
A ep s 76 3208 Vaca 42 31 
An on GE SAO mS RUE 72 53 
SOOO OE TID S 20 15 
ARIN IR YES IIIS Angle-tighten a further 90° 

HDI IPSIS ICE AA 20 15 
CODO RD NUDO Angle-tighten a further 180* 
AYNGVRATAVERAESIN: 25 18 
FCR UIT Tae Angle-tighten a further 130* 

EISE or yin are ete e E 190 140 
NIE -Fieo re tos he wae Slacken 360° 

SPIETAT SCR SPRENCCR ECHTE 120 89 
OUT ENIM NS 26 19 
Sr CE ENC ERR TOE 49 36 
AERC OR CSS 56 41 
MISSE SOUS SERE OS 21 15 
XO OE ERA ES 42 31 
DRZSAORREIOIS EN TIU 21 15 
ASIP POT ARATE 42 31 
ERRE TRUE 8 6 
Ni ict aR eee Oe ie 35 26 
RORY ere ep Spa NES 80 59 


Depending on model, a five- or six-speed 
automatic transmission may be fitted, 
consisting of a torque converter, an epicyclic 
geartrain and hydraulically-operated clutches 
and brakes. 

Thetorque converter provides a fluid coupling 
between engine and transmission, which acts 
as a clutch, and also provides a degree of 
torque multiplication when accelerating. 

The epicyclic geartrain provides either 
of the five/six forward or one reverse gear 


ratio, according to which of its component 
parts are held stationary or allowed to turn. 
The components of the geartrain are held or 
released by brakes and clutches which are 
activated by a hydraulic control unit. A fluid 
pump within the transmission provides the 
necessary hydraulic pressure to operate the 
brakes and clutches. 

Driver control of the transmission is by a 
four-position selector lever, incorporating a 
Steptronic function. The transmission has 
‘park’, ‘reverse’, ‘neutral’ and ‘drive’ positions. 
The Drive position (D) provides automatic 
changing throughout the range of all forward 
gear ratios, and is the position selected for 
normal driving. An automatic kickdown facility 


shifts the transmission down a gear if the 
accelerator pedal is fully depressed. 

Certain models are available with Steptronic 
gearchange where the driver is able to induce 
gearchanges with a simple movement of the 
lever - forward to change up, and back to 
change down. 

Due to the complexity of the automatic 
transmission, any repair or overhaul work 
must be left to a BMW dealer or specialist 
with the necessary special equipment for 
fault diagnosis and repair. The contents of the 
following Sections are therefore confined to 
supplying general information, and any service 
information and instructions that can be used 
by the owner. 
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2.1 Undo the fasteners (arrowed) and remove the undershield 


2 Gear selector lever - 
removal and refitting 


Removal 


1 Jack up the car and support securely on 
axle stands (see Jacking and vehicle support). 
Ensure the gear lever is in position P. 

2 Working underneath the vehicle, undo 
the fasteners and remove the transmission 
undershield (see illustration). 

3 Slacken the selector cable clamping nut on 
the transmission lever (see illustration). 

4 Undo the locknut securing the selector 
outer cable and remove the cable from the 
support bracket on the transmission. 

5 Remove the centre console as described in 
Chapter 11. 

6 Note their fitted positions, then disconnect any 
wiring plugs attached to the gear lever assembly. 
7 Undo the three bolts securing the lever 
assembly to the floor, manoeuvre the assembly 
up from its location (see illustration). Note 
that the lever assembly is only available 
complete with the selector cable. No further 
dismantling is recommended. 


Refitting 


8 Refitting is a reversal of removal, noting the 
following points: 

a) Prior to refitting the gear knob, push the 
gaiter down the lever until the locking 
groove in the lever is exposed. 

b) On completion, adjust the selector cable 
as described in Section 3. 

3 Gear selector cable - x 

Removal and refitting 
1 The selector cable can only be renewed 


removal, refitting 
and adjustment 

complete with the selector lever assembly. 

Removal is described in Section 2. 


Adjustment 


2 Move the selector lever to position P. 
To move the lever when the battery is 
disconnected, prise up the lever gaiter and 
depress the release catch (see illustration). 

3 If not already done, loosen the clamp nut 
securing the cable to the end fitting (the car 
should be raised for access). 

4 Push the operating lever on the trans- 
mission away from the cable bracket on the 
transmission (towards the Park position). 

5 Press the end of the cable in the opposite 
direction (ie, towards the cable bracket), then 
release the cable, counterhold the clamp and 
tighten the clamp nut (see illustrations). 


2.7 Undo the 3 bolts (arrowed) 


3.5a Gently press the cable towards the 
bracket... 


2.3 Undo the cable clamping nut (arrowed) 


6 Check that the cable is correctly adjusted 
by starting the engine, applying the brakes 
firmly, and moving the selector lever through 
all the selector positions. 


4 Fluid seals- 
renewal 


x 


ES 


Torque converter seal 


1 Remove the transmission and the torque 
converter as described in Section 5. 

2 Using a hooked tool, prise the old oil 
seal from the transmission bellhousing. 


3.2 Depress the catch (arrowed) to release 
the lever when the battery is disconnected 


3.5b ... and tighten the clamping nut 
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5.8a Unclip the wiring harness and 
plugs ... 


5.9 Undo the torque converter bolts 


Alternatively, drill a small hole, then screw a 
self-tapping screw into the seal and use pliers 
to pull out the seal. 

3 Lubricate the lip of the new seal with clean 
fluid, then carefully drive it into place using a 
large socket or tube. 

4 Remove the old O-ring seal from the 
input shaft, and slide a new one into place. 
Apply a smear of petroleum jelly to the new 
O-ring. 

5 Refit the torque converter and transmission 
as described in Section 5. 


Output flange oil seal 


6 Renewal of the oil seal involves partial 
dismantling of the transmission, which is a 
complex operation — see Section 6. Oil seal 
renewal should be entrusted to a BMW dealer 
or specialist. 


5.8b ... then undo the bolts and remove 
the cover plate 


5.10 Remove the brackets (arrowed) 
adjacent to the transmission 


5 Automatic transmission - 
removal and refitting 


HY 


Note: This is an involved operation. Read 
through the procedure thoroughly before 
starting work, and ensure that adequate lifting 
tackle and/or jacking/support equipment is 
available. A suitable tool will be required to 
align the torque converter when refitting the 
transmission, and new fluid pipe O-rings may 
be required. 


Removal 


1 Disconnect the battery negative lead — see 
Chapter 5A. 

2 Jack up the car and support securely on 
axle stands (see Jacking and vehicle support). 
Note that the car must be raised sufficiently 


to allow clearance for the transmission to 
be removed from under the car. Undo the 
bolts and remove the engine/transmission 
undershield from the vehicle. 

3 Undo the bolts and remove the front 
reinforcement brace/plate from under the 
transmission. 

4 Remove the starter motor as described in 
Chapter 5A. 

5 Remove the exhaust system and heat 
shield (see Chapter 4A or 4B), then unboit the 
exhaust mounting crossmember from under 
the car. 

6 Remove the propeller shaft as described in 
Chapter 8. 

7 Disconnect the selector cable from the 
transmission with reference to Section 3. 

8 Disconnect the wiring plugs under the front 
of the transmission bellhousing, unclip the 
wiring harness, then undo the 3 bolts and 
remove the cover plate (see illustrations). 

9 Unscrew the three torque converter bolts, 
turning the crankshaft using a spanner or 
socket on the pulley hub bolt for access to 
each bolt in turn (see illustration). 

10 Undo the nuts and remove the brackets 
from the right-hand side of the transmission 
sump pan, then undo the 3 bolts and remove 
the heat shield (where applicable) (see 
illustration). 

11 Support the transmission using a trolley 
jack and interposed blocks of wood (see 
illustrations). The transmission sump is 
plastic — ensure the transmission is supported 
around the edge of the sump pan. 

Caution: The transmission is heavy, so 
ensure that it is adequately supported. 

12 Undo the bolts/nuts and remove the 
crossmember from the rear of the transmission 
(see illustration). 

13 Place a suitable block of wood between 
the engine sump casing and the steering rack, 
as once the transmission is removed, the 
engine will be front-heavy. 

14 Lower the transmission a little, then 
rotate the collar anti-clockwise and pull the 
wiring plug from the transmission casing (see 
illustration). Release the wiring harness clips 
on the transmission casing. 

15 Unbolt the fluid cooler pipe brackets and 
clamps. Undo the clamp bolt and disconnect 
the fluid pipes — be prepared for fluid spillage 


5.11a We made a wooden platform... 


5.11b ... which supported the transmission 
on the sump pan flange each side 


5.12 Remove the crossmember from the 
rear of the transmission 
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5.14 Rotate the collar (arrowed) anti- 
clockwise and plug the wiring plug from 
the casing 
(see illustration). Plug/seal the openings to 

prevent contamination. 

16 Unscrew the engine-to-transmission 
bolts, and recover the washers, then slide the 
transmission rearwards. Ensure the torque 
converter comes away from the driveplate, 
and stays in place in the transmission. 

17 Insert a suitable metal or wooden 
lever through the slot in the bottom of the 
bellhousing to retain the torque converter. 
As the transmission is released from the 
engine, check to make sure that the engine 
is adequately supported, and no hoses are 
trapped. 

18 Lower the transmission and carefully 
withdraw it from under the car, making sure 
that the torque converter is held in position. 
If the transmission is to be removed for some 
time, ensure that the engine is adequately 
supported in the engine compartment. Take 
measures to ensure the torque converter 
is prevented from sliding forwards (see 
illustration). 


Refitting 


19 Ensure that the transmission locating 
dowels are in position on the engine. 

20 Before mating the transmission with the 
engine, it is essential that the torque converter 
is perfectly aligned with the driveplate. 

21 Turn the driveplate to align one of the 
torque converter-to-driveplate bolt holes. 

22 Ensure that the transmission is adequately 
supported, and manoeuvre it into position 
under the car. 

23 Refit and tighten the engine-to- 
transmission bolts. 

24 Refit the torque converter-to-driveplate 
bolt. Tighten the boit to the specified torque. 
25 Turn the crankshaft as during removal for 
access to the remaining two torque converter- 
to-driveplate bolt locations. Refit and tighten 
the bolts. 

26 Further refitting is a reversal of removal, 
bearing in mind the following points. 

a) Tighten all fixings to the specified torques, 
where applicable. 

b) Check the condition of the transmission 
fluid pipe O-rings and renew if 
necessary. 

c) Refit the propeller shaft (see Chapter 8). 

d) Refit the starter motor (see Chapter 5A). 


5.15 Fluid cooler pipe clamp bolt (arrowed) 


e) Reconnect and adjust the selector cable 
as described in Section 3. 

f) On completion, check the transmission 
fluid as described in Section 8. 


6 Automatic transmission 
overhaul - 
general information 


In the event of a fault occurring with the 
transmission, it is first necessary to determine 
whether it is of an electrical, mechanical or 
hydraulic nature, and to do this special test 
equipment is required. It is therefore essential 
to have the work carried out by a BMW 
dealer or suitably-equipped specialist if a 
transmission fault is suspected. 

Do not remove the transmission from the 
car for possible repair before professional fault 
diagnosis has been carried out, since most 
tests require the transmission to be in the car. 


7 Electronic components/ N 
sensors - 


removal and refitting N 


The turbine speed sensor, output speed 
sensor, transmission range switch and 
electronic control module (ECM) are all 
contained within the transmission casing. 
Removal of the components involves removal 
and the sump and partial dismantling of the 
transmission. Therefore renewal of these 
components should be entrusted to a BMW 
dealer or suitably equipped specialist. 


8.3 Filler plug (arrowed) is located at the 
left-hand rear of the transmission 


5.18 We bolted a metal bar over the 
bellhousing opening to prevent the torque 
converter sliding forwards 


8 Automatic transmission 
fluid level check 
ES 


Note: There is no recommendation in the BMW 
service schedule for the transmission fluid to 
be checked, or renewed. However, it may be 
prudent to check the fluid level every few years 
- especially if the vehicle is used on mostly 
short journeys or for towing. The fluid level 
can only be accurately checked using BMW 
diagnostic equipment. The following procedure 
will ensure the transmission has sufficient fluid 
for the vehicle to be gently driven to a BMW 
dealer or suitably-equipped specialist, where 
the level can be accurately checked. 

1 The fluid level is checked by removing 
the filler/level plug from the side of the 
transmission casing. If desired, jack up the car 
and support on axle stands (see Jacking and 
vehicle support) to improve access, but make 
sure that the car is level. 

2 Undo the bolts and remove the undershield 
beneath the transmission (see illustration 2.1). 
3 Place a container under the transmission 
fluid pan, then unscrew the filler/level plug 
(see illustration). Recover the sealing ring 
(where fitted). 

4 The fluid level should be up to the lower 
edge of the filler/level plug hole. 

5 If necessary, top-up the fluid until it 
overflows from the plug hole. 

6 Start the engine and allow it to idle. With 
the brake pedal depressed, shift through the 
gears, and return it to Park. The oil level must 
be checked with the engine running and the 
transmission oil up to the temperature indicated 
on a sticker affixed to the transmission casing, 
adjacent to the filler hole. On the vehicles 
we examined, the temperature range was 
between 30° C and 50° C. This temperature is 
determined by plugging in suitable diagnostic 
equipment into the vehicles EOBD connector, 
located in the driver's footwell side panel (see 
Chapter 4A or 4B). In the absence of suitable 
equipment, err on the side of caution — check 
the level before the engine/transmission gets 
to normal operating temperature, then get 
the level checked again by a BMW dealer or 
suitably-equipped specialist. 
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7 Add oil until it begins to run out of the filler 
hole. Depress the brake pedal and check the 
level again. 

8 Refit the filler/level plug, using a new sealing 
ring (where fitted); tighten to the specified 
torque. 


9 Automatic transmission 
fluid renewal 


Note: There is no recommendation in the 
BMW service schedule for the transmission 
fluid to be checked, or renewed. However, it 
may be prudent to renew the fluid level every 
few years — especially if the vehicle is used on 
mostly short journeys or for towing. 

1 The transmission fluid should be drained 
with the transmission at operating temperature. 
If the car has just been driven at least 20 miles, 
the transmission can be considered warm. 

2 Immediately after driving the car, park it on a 
level surface, apply the handbrake. If desired, 
jack up the car and support on axle stands 
(see Jacking and vehicle support) to improve 
access, but make sure that the car is level. 


3 Undo the bolts and remove the undershield 
beneath the transmission (see illustration 2.1). 
4 Slacken the transmission fluid pan drain 
plug about half a turn (see illustration). 
Position a draining container under the drain 
plug, then remove the plug completely. If 
possible, try to keep the plug pressed into the 
fluid pan while unscrewing it by hand the last 
couple of turns. 


"WT As the plug releases from 


HiNT 


the threads, move it away 
sharply so the stream of 
fluid issuing from the fluid 
pan runs into the container, not up your 
sleeve. 


5 Discard the drain plug - BMW insist that a 
new one is fitted. 

6 Fit the new drain plug and tighten to the 
specified torque. 

7 With reference to Section 8, fill the 
transmission with the specified quantity of the 
correct type of fluid (see Chapter 1A or 1B) 
— fill the transmission through filler/level plug 
hole. 


9.4 Transmission fluid drain plug 
(arrowed) 


8 Check the fluid level as described in Section 
8, bearing in mind that the new fluid will not 
yet be at operating temperature. 

9 With the handbrake applied, and the 
transmission selector lever in position P, start 
the engine and run it at idle for a few minutes 
to warm-up the new fluid, then recheck the 
fluid level as described in Section 8. Note that 
it may be necessary to drain off a little fluid 
once the new fluid has reached operating 
temperature. 
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Degrees of difficulty 


Easy, suitable for EN Fairly easy, suitable Very difficult, 


Fairly difficult, ES Difficult, suitable 


novice with little ES for beginner with x suitable for compen Ss for experienced DIY N suitable for expert N 
experience SX | some experience * DIY mechanic We | mechanic We | DIY or professional e 
Specifications 
Final drive 
Do cara NR UY WERTR NENETRETEGITINET eeewea Unsprung, attached to rear suspension crossmember 
Driveshaft 
VR ica YN YY TP EXTISII Xs RETREETEETLYM CC TD Steel shafts with ball-and-cage type constant velocity joints 
at each end 
Constant velocity joint grease capacity. .............60. sec e eens 80g in each joint 
Propeller shaft 
Ei NOLO ITE ea RE TEL UTERE S ASTU ETE ETE NILUS CLSIQADCIt IO Two-piece tubular shaft with centre bearing, centre and rear universal 


joint. Front joint is either rubber coupling or universal joint (depending 
on model) 
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Torque Wrench settings 


Note: On some fixings different grades of bolt can be used; the grade of each bolt is stamped on the bolt head. 
Ensure that each bolt is tightened to the correct torque for its grade. 


Final drive unit 
Mounting bolts: 


eet LL! OERRMESYERTTERTI TRUE ET 


GILT DUE ETC ro 6 UE RTERIORUES NC user 
Vibration damper on bracket (where fitted) ... . 


Driveshaft 
Driveshaft retaining nut:* 


Propeller shaft 
Flexible disc to transmission:" 
M10: 


£1 AOS SIRS CRORE ROR RII TOR INC 
RAUS Eco isle Sinise «eon cml we 


ZNS (external Torx) bolts/nuts: 
M10: 


Shaft/coupling to final drive:* 
M10: 
With ribbed teeth under head: 


o0 UAE ccs ALES, ie 0-9 T AIC eb ese A 


Roadwheels 


Nm lbf ft 

OS Sh € v/3/5 9 9 9 RÀ 100 74 
SAVE IxAC4 RT 165 122 
OAS EOOEE OI 60 44 
"ac RIO RON C ELTE 68 50 
UTOR ETC UE 250 185 
E EAE a aa a EST 300 221 
2 SERA AES E Nr 52 38 
PEN oue se AA 70 52 
A N E 120 89 
SAS ION 48 35 
vit dice Re 64 47 
Ree ad's pe ee 20 15 
SUC WCTERU RTT IUE Angle-tighten a further 90° 

CREED CORO ISP 55 41 
AER See EN Angle-tighten a further 90° 

A suena 9127018 E 40 30 
SD GEEHRTE RU TOT Angle-tighten a further 45* 

One Ae 20 15 
CEN NETS RS er Angle-tighten a further 90° 

SSE RE TOO 55 41 
INSP RICE Angle-tighten a further 90° 

tc RR ee 21 15 
"CERO CeO E 120 89 


Power is transmitted from the transmission 
to the rear axle by a two-piece propeller shaft, 
joined behind the centre bearing by a 'slip 
joint,' a sliding, splined coupling. The slip joint 
allows slight fore-and-aft movement of the 
propeller shaft. The forward end of the propeller 
shaft is attached to the output flange of the 
transmission by a flexible rubber coupling. On 
some models, a vibration damper is mounted 
between the front of the propeller shaft and 
coupling. The middle of the propeller shaft 
is supported by the centre bearing which is 


bolted to the vehicle body. Universal joints are 
located at the centre bearing and at the rear 
end of the propeller shaft, to compensate for 
movement of the transmission and differential 
on their mountings and for any flexing of the 
chassis. 

The final drive assembly includes the drive 
pinion, the ring gear, the differential and the 
output flanges. The drive pinion, which drives 
the ring gear, is also known as the differential 
input shaft and is connected to the propeller 
shaft via an input flange. The differential is 
bolted to the ring gear and drives the rear 
wheels through a pair of output flanges bolted 
to driveshafts with constant velocity (CV) joints 
at either end. The differential allows the wheels 
to turn at different speeds when cornering. 


The driveshafts deliver power from the final 
drive unit output flanges to the rear wheels. 
The driveshafts are equipped with constant 
velocity (CV) joints at each end. The inner CV 
joints are bolted to the differential flanges, and 
the outer CV joints engage the splines of the 
wheel hubs, and are secured by a large nut. 

Major repair work on the differential 
assembly components (drive pinion, ring- 
and-pinion and differential) requires many 
special tools and a high degree of expertise, 
and therefore should not be attempted by 
the home mechanic. If major repairs become 
necessary, we recommend that they be 
performed by a BMW service department 
or other suitably-equipped automotive 
engineer. 


3.2 Make alignment marks (arrowed) on the flange, the pinion 
shaft and nut to ensure proper reassembly 


2 Final drive unit — 
removal and refitting 


S 


Note: New propeller shaft rear coupling nuts 
and driveshaft retaining bolts will be required 
on refitting. 


Removal 


1 Chock the front wheels. Jack up the rear of 
the vehicle and support it on axle stands (see 
Jacking and vehicle support). Remove both 
rear wheels. 

2 Using paint or a suitable marker pen, make 
alignment marks between the propeller shaft 
and final drive unit flange. Unscrew the bolts/ 
nuts securing the propeller shaft to the final 
drive unit and discard them; new ones must 
be used on refitting. 

3 Slacken and remove the retaining bolts 
and plates securing the right-hand drive- 
shaft to the final drive unit flange and 
support the driveshaft by tying it to the 
vehicle underbody using a piece of wire. 
Note: Do not allow the driveshaft to hang 
under its own weight as the CV joint may 
be damaged. Discard the bolts, new ones 
should be used on refitting. 

4 Disconnect the left-hand driveshaft from 
the final drive as described in Paragraph 3. 

5 Undo the nuts/bolts and remove the heat 
shield panel from the left-hand end of the 
tension strut beneath the final drive input shaft 
flange. 

6 Move a jack and interposed block of wood 
into position and raise it so that it is supporting 
the weight of the final drive unit. 

7 Making sure the final drive unit is safely 
supported, slacken and remove the two bolts 
securing the front of the unit in position and 
the single bolt securing the rear of the unit in 
position. 

8 Carefully lower the final drive unit out of 
position and remove it from underneath the 
vehicle. Examine the final drive unit mounting 
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rubbers for signs of wear or damage and 
renew if necessary. 


Refitting 


9 Refitting is a reversal of removal noting the 
following. 

a) Raise the final drive unit into position and 
engage it with the propeller shaft rear 
joint, making sure the marks made prior to 
removal are correctly aligned. 

b) Insert the final drive unit front mounting 
bolts, then the rear bolt. 

c) Tighten the final drive unit front mounting 
bolts to the specified torque setting, 
followed by the rear one. 

d) Fit the new propeller shaft joint bolts/nuts 
and tighten them to the specified torque. 

e) Fit the new driveshaft joint retaining 
bolts and plates and tighten them to the 
specified torque. 

f) On completion, refill/top-up the final drive 
unit with oil as described in Section 10. 


3 Final drive unit oil seals - 
renewal 


Propeller shaft flange oil seal 


Note: A new flange nut retaining plate will be 
required. 

1 Remove the final drive unit as described in 
Section 2 and secure the unit in a vice. 

2 Remove the retaining plate and make 
alignment marks between the propeller 
flange nut, the drive flange and pinion (see 
illustration). Discard the retaining plate a new 
one must be used on refitting. 

3 Hold the drive flange stationary by bolting a 
length of metal bar to it, then unscrew the nut 
noting the exact number of turns necessary to 
remove it. 

4 Using a suitable puller, draw the drive flange 
from the pinion and remove the dust cover. If 
the dust cover shows signs of wear, renew it. 
5 Lever the oil seal from the final drive casing 


e- M 


3.11 Use a suitable lever to remove the driveshaft flange from the 


final drive unit 


with a screwdriver. Wipe clean the oil seal 
seating. 

6 Smear a little oil on the sealing lip of the 
new oil seal, then press it squarely into 
the casing until flush with the outer face. 
If necessary the seal can be tapped into 
position using a metal tube which bears only 
on its hard outer edge. 

7 Fit the dust cover and locate the drive 
flange on the pinion aligning the marks made 
on removal. Refit the flange nut, screwing it 
on by the exact number of turns counted on 
removal, so that the alignment marks align. 
Caution: Do not overtighten the flange nut. 
If the nut is overtightened, the collapsible 
spacer behind the flange will be deformed 
necessitating its renewal. This is a complex 
operation requiring the final drive unit to 
be dismantled. 

8 Secure the nut in position with the new 
retaining plate, tapping it squarely into 
position. 

9 Refit the final drive unit as described in 
Section 2 and refill it with oil as described in 
Section 10. 


Driveshaft flange oil seal 


Note: New driveshaft joint retaining bolts and 
a driveshaft flange circlip will be required. 

10 Slacken and remove the bolts securing 
the driveshaft constant velocity joint to the 
final drive unit and recover the retaining plates. 
Position the driveshaft clear of the flange and 
tie it to the vehicle underbody using a piece of 
wire. Note: Do not allow the driveshaft to hang 
under its own weight as the CV joint may be 
damaged. 

11 Using a suitable lever, carefully prise the 
driveshaft flange out from the final drive unit 
taking care not to damage the dust seal or 
casing (see illustration). Remove the flange 
and recover dust seal. If the dust seal shows 
signs of damage, renew it. 

12 Carefully lever the oil seal out from the 
final drive unit. Wipe clean the oil seal seating. 
13 With the flange removed, prise out the 


3.13 Renew the output flange circlip 
(arrowed) 


circlip from the end of the splined shaft (see 
illustration). 

14 Fit a new circlip, making sure it is correctly 
located in the splined shaft groove. 

15 Smear a little final drive oil on the sealing 
lip of the new oil seal, then press it squarely 
into the casing until it reaches its stop. If 
necessary the seal can be tapped into position 
using a metal tube which bears only on its 
hard outer edge (see illustration). 
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4.7 Make alignment marks (arrowed) then 
remove the Torx bolts 


5.3 Release the gaiter retaining clips and 
slide the gaiter down the shaft 


3.15 Install the new seal using a socket 
which bears only on the hard outer edge of 
the seal 
16 Fit the dust cover and insert the drive 
flange. Push the drive flange fully into position 
and check that it is securely retained by the 

circlip. 

17 Align the driveshaft with the flange and 
refit the new retaining bolts and plates, 
tightening them to the specified torque. 

18 Refill the final drive unit with oil as 
described in Section 10. 


4 Driveshaft- ES 
removal and refitting x 


EN 


Note: A new driveshaft retaining nut and bolts 
will be required on refitting. 


Removal 


1 Remove the wheel trim/hub cap (as 
applicable) and slacken the driveshaft retaining 


> 


4.10 When the driveshaft nut has been 
tightened, stake the nut using a punch 


p 


A 


5.4 Carefully remove the sealing cover 
from the inner end of the joint 


nut with the vehicle resting on its wheels. Also 
slacken the wheel bolts. 

2 Chock the front wheels, then jack up the 
rear of the vehicle and support it on axle 
stands (see Jacking and vehicle support). 

3 Remove the relevant rear roadwheel. 

4 If the left-hand driveshaft is to be removed, 
remove the exhaust system tailpipe to 
improve access (see the relevant Part of 
Chapter 4). 

5 Slacken and remove the left- and right-hand 
anti-roll bar mountings and pivot the bar 
downwards (see Chapter 10). 

6 Unscrew and remove the driveshaft nut. 

7 Make alignment marks, then slacken and 
remove the bolts securing the driveshaft 
constant velocity joint to the final drive unit 
and recover the retaining plates (where fitted) 
(see illustration). Position the driveshaft clear 
of the flange and tie it to the vehicle underbody 
using a piece of wire. Note: Do not allow the 
driveshaft to hang under its own weight as the 
CV joint may be damaged. 

8 Withdraw the driveshaft outer constant 
velocity joint from the hub assembly. The 
outer joint will be very tight, tap the joint out of 
the hub using a soft-faced mallet. If this fails 
to free it from the hub, the joint will have to 
be pressed out using a suitable tool which is 
bolted to the hub. 

9 Remove the driveshaft from underneath the 
vehicle. 

Refitting 

10 Refitting is the reverse of removal noting 
the following points. 

a) Lubricate the nut-to-wheel bearing 
contact area and tighten the nut to the 
specified torque. Don not oil the threads. 
If necessary, wait until the vehicle is 
lowered to the ground and then tighten 
the nut to the specified torque. Once 
tightened, use a hammer and punch to 
stake the nut (see illustration). 

b) Fit new inner joint retaining bolts and 
plates (where fitted) and tighten to the 
specified torque. 


5 Driveshaft gaiters — 
renewal 


X 


1 Remove the driveshaft (see Section 4). 

2 Clean the driveshaft and mount it in a vice. 
3 Release the two inner joint gaiter retaining 
clips and free the gaiter and dust cover from 
the joint (see illustration). 

4 Lever off the sealing cover from the end 
of the inner constant velocity (CV) joint (see 
illustration). 

5 Scoop out excess grease and remove the 
inner joint circlip from the end of the driveshaft 
(see illustration). 

6 Securely support the joint inner member 
and tap the driveshaft out of position using a 
hammer and suitable drift (see illustration). If 
the joint is a tight fit, a suitable puller will be 
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5.5 Remove the inner joint circlip from the 
driveshaft 


required to draw off the joint. Do not dismantle 
the inner joint. 

7 With the joint removed, slide the inner 
gaiter and dust cover off from the end of the 
driveshaft (see illustration). 

8 Release the outer joint gaiter retaining 
clips then slide the gaiter along the shaft and 
remove it. 

9 Thoroughly clean the constant velocity 
joints using paraffin, or a suitable solvent, and 
dry thoroughly. Carry out a visual inspection 
as follows. 

10 Move the inner splined driving member 
from side-to-side to expose each ball in turn 
at the top of its track. Examine the balls for 
cracks, flat spots or signs of surface pitting. 
11 Inspect the ball tracks on the inner and 
outer members. If the tracks have widened, 
the balls will no longer be a tight fit. At the 
same time check the ball cage windows for 
wear or cracking between the windows. 

12 If on inspection any of the constant 
velocity joint components are found to be 
worn or damaged, it must be renewed. The 
inner joint is available separately but if the 
outer joint is worn it will be necessary to renew 
the complete joint and driveshaft assembly. If 
the joints are in satisfactory condition, obtain 
new gaiter repair kits which contain gaiters, 
retaining clips, an inner constant velocity joint 
circlip and the correct type and quantity of 
grease required. 

13 Tape over the splines on the end of the 
driveshaft. 

14 Slide the new outer gaiter onto the end of 
the driveshaft. 

15 Pack the outer joint with the grease 
supplied in the gaiter kit. Work the grease 
well into the bearing tracks whilst twisting 
the joint, and fill the rubber gaiter with any 
excess. 

16 Ease the gaiter over the joint and ensure 
that the gaiter lips are correctly located on 
both the driveshaft and constant velocity 
joint. Lift the outer sealing lip of the gaiter to 
equalise air pressure within the gaiter. 

17 Fit the large metal retaining clip to the 
gaiter. Pull the retaining clip tight then bend it 
back to secure it in position and cut off any 
excess clip. Secure the small retaining clip 
using the same procedure. 

18 Engage the new inner gaiter with its 


5.6 Support the inner joint inner member 
then tap the driveshaft out of position . . . 


5.20a Fill the inner joint with the grease 
supplied . . . 


dust cover and slide the assembly onto the 
driveshaft. 

19 Remove the tape from the driveshaft 
splines and fit the inner constant velocity joint. 
Press the joint fully onto the shaft and secure 
it in position with a new circlip. 

20 Work the grease supplied fully into the 
inner joint and fill the gaiter with any excess 
(see illustrations). 

21 Slide the inner gaiter into position and 
press the dust cover onto the joint, making 
sure the retaining bolt holes are correctly 
aligned. Lift the outer sealing lip of the gaiter, 
to equalise air pressure within the gaiter, and 
secure it in position with the retaining clips. 
22 Apply a smear of suitable sealant (BMW 
recommend BMW sealing gel) and press the 
new sealing cover fully onto the end of the 
inner joint. 

23 Check that both constant velocity joints 
are free to move easily then refit the driveshaft 
as described in Section 4. 


6 Propeller shaft- 
removal and refitting 


Removal 


1 Chock the front wheels. Jack up the rear of 
the vehicle and support it on axle stands (see 
Jacking and vehicle support). 

2 Remove the exhaust system and heat shield 
as described in the relevant Part of Chapter 4. 
Where necessary, unbolt the exhaust system 
mounting bracket(s) in order to gain the 


5.7 ...and slide off the gaiter 


5.20b ... and work it into the bearing 
tracks 


necessary clearance required to remove the 
propeller shaft. 

3 Make alignment marks between the shaft, 
transmission flange and rubber coupling. 
Slacken and remove the nuts and bolts 
securing the coupling to the transmission (see 
illustration). Discard the bolts and nuts - new 
ones should be used on refitting. 

4 Using paint or a suitable marker pen, make 
alignment marks between the propeller shaft 
(or rubber coupling on diesel models) and final 
drive unit flange. Unscrew the bolts securing 
the propeller shaft (or rubber coupling on 
diesel models) to the final drive unit and 
discard them; new ones must be used on 
refitting (see illustrations). 

5 With the aid of an assistant, support the 
propeller shaft then unscrew the centre 
support bearing bracket retaining bolts (see 
illustration). Lower the centre of the shaft 
and disengage it from the transmission 


6.3 Undo the three bolts/nuts 
(arrowed) 


6.4a Undo the bolts securing the final 
drive flange to the propeller shaft 


6.5 The centre support bearing bracket is 
secured by two bolts (arrowed) 


and final drive unit. Remove the shaft from 
underneath the vehicle, Note: Do not separate 
the two halves of the shaft without first making 
alignment marks. If the shafts are incorrectly 
joined, the propeller shaft assembly may 
become imbalanced, leading to noise and 
vibration during operation. 

6 Inspect the rubber coupling (where fitted), 
the support bearing and shaft universal 
joints as described in Sections 7, 8 and 9. 
Inspect the transmission flange locating pin 
and propeller shaft bush for signs of wear or 
damage and renew as necessary. 


7.4 Coupling-to-propeller shaft retaining bolts (arrowed) 


6.4b On diesel models, a rubber coupling 
is fitted between the propeller shaft and 
the final drive flange 


6.7 Apply molybdenum disulphide grease 
to the transmission pin 


Refitting 


7 Apply a smear of molybdenum disulphide 
grease (BMW recommend Molykote 
Longterm 2) to the transmission pin and shaft 
bush and manoeuvre the shaft into position 
(see illustration). 

8 Align the marks made prior to removal 
and engage the shaft with the transmission 
and final drive unit flanges. With the marks 
correctly aligned, refit the support bracket 
retaining bolts, tightening them lightly only at 
this stage. 


9 Fit new retaining bolts to the rear coupling 
of the propeller shaft and tighten them to the 
specified torque. 

10 Insert the new bolts and fit the new 
retaining nuts. Tighten them to the specified 
torque, noting that the nut/bolt should only be 
rotated on the flange side to avoid stressing 
the rubber coupling. 

11 Tighten the support bracket bolts to the 
specified torque. 

12 Refit the exhaust system and associated 
components as described in Chapter 4A 
or 4B. 


7 Propeller shaft 
check and renewal 


AED 


Check 


1 Firmly apply the handbrake, then jack up 
the front of the vehicle and support it on axle 
stands (see Jacking and vehicle support). 

2 Closely examine the rubber coupling 
linking the propeller shaft to the 
transmission, looking for signs of damage 
such as cracking or splitting or for signs of 
general deterioration. If necessary, renew 
the coupling as follows. 


Renewal 


3 Remove the propeller shaft as described in 
Section 6. 

4 Slacken and remove the nuts securing 
the coupling to the shaft and remove it (see 
illustration). 

5 Fit the new rubber coupling noting that 
the arrows on the side of the coupling 
must point towards the propeller shaft/ 
transmission flanges (see illustration). Fit 
the new retaining nuts and tighten them to 
the specified torque. 

6 Refit the propeller shaft as described in 
Section 6. 


7.5 If the coupling has directional arrows, make sure the arrows 
are pointing towards the propeller shaft/transmission flanges and 
not the bolts heads 
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8.4a Pull back the gaiter, then pull the 
halves of the shaft apart 


8 Propeller shaft 
N 


ps rabia = 


Check 


1 Wear in the support bearing will lead 
to noise and vibration when the vehicle is 
driven. The bearing is best checked with the 
propeller shaft removed (see Section 6). To 
gain access to the bearing with the shaft in 
position, remove the exhaust system and 
heat shields as described in the relevant Part 
of Chapter 4. 

2 Rotate the bearing and check that it turns 
smoothly with no sign of freeplay; if it's difficult 
to turn, or if it has a gritty feeling, renew it. 
Also inspect the rubber portion. If it’s cracked 
or deteriorated, renew it. 


Renewal 


3 Remove the propeller shaft as described in 
Section 6. 

4 Make alignment marks between the front 
and rear sections of the propeller shaft then 
detach the rubber gaiter from the groove on 
the shaft, and pull the two halves of the shaft 
apart. Recover the damper ring from the end 
of the shaft (see illustrations). 

5 Release the rubber gaiter from the groove 
on the bearing support. 

6 Draw the bearing and support bracket off 
from the propeller shaft using a suitable puller 
and a hydraulic press. 

7 Firmly support the support bearing bracket 
and press out the bearing with a suitable 
tubular spacer. 

8 Fit the new bearing to the bracket and press 


8.4b Recover the damper ring (arrowed) 


it into position using a tubular spacer which 
bears only on the bearing outer race. 

9 Press the bearing and support fully onto the 
propeller shaft using a tubular spacer which 
bears only on the bearing inner race. The 
collar must point in the direction of travel. 

10 Fit the smaller diameter of the rubber 
gaiter into the groove on the centre bearing. 
11 Apply a smear of molybdenum disulphide 
grease (BMW recommend Molykote 
Longterm 2) to the splines and ensure the 
damper ring is in place. 

12 Align the marks made prior to separation 
and joint the front and rear sections of the 
propeller shaft. Refit the rubber gaiter to the 
groove on the propeller shaft. 

13 Refit the propeller shaft as described in 
Section 6. 


9 Propeller shaft ES 
universal joints — 
Check 


1 Wear in the universal joints is characterised 
by vibration in the transmission, noise during 
acceleration, and metallic squeaking and 
grating sounds as the bearings disintegrate. 
The joints can be checked with the propeller 
shaft still fitted noting that it will be necessary 
to remove the exhaust system and heat shields 
(see Chapter 4A or 4B) to gain access. 

2 If the propeller shaft is in position on the 
vehicle, try to turn the propeller shaft while 
holding the transmission/final drive flange. 
Free play between the propeller shaft and the 
front or rear flanges indicates excessive wear. 


10.2 Final drive filler plug (arrowed) 


3 If the propeller shaft is already removed, 
you can check the universal joints by holding 
the shaft in one hand and turning the yoke or 
flange with the other. If the axial movement is 
excessive, renew the propeller shaft. 


Renewal 


4 At the time of writing, no spare parts were 
available to enable renewal of the universal 
joints to be carried out. Therefore, if any joint 
shows signs of damage or wear the complete 
propeller shaft assembly must be renewed. 
Consult your BMW dealer for latest information 
on parts availability. 

5 If renewal of the propeller shaft is necessary, 
it may be worthwhile seeking the advice of an 
automotive engineering specialist. They may 
be able to repair the original shaft assembly or 
supply a reconditioned shaft on an exchange 
basis. 


10 Final drive oil level check 


1 BMW described the final drive as ‘filled for 
life’. There is no requirement in the service 
schedule to check or change the final drive oil. 
However, it may be prudent to check the fluid 
level every few years as follows: 

2 With the vehicle level, unscrew the filler 
plug from the rear of the final drive casing 
(see illustration). 

3 The oil level should be upto the lower edge 
of the filler hole. If it's not, add the specified fluid 
until the level is up to the bottom of the filler hole. 
4 Refit the oil filler plug and tighten it to the 
specified torque. 


Notes 
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Braking system 
Contents Section number Section number 
Anti-lock Braking System (ABS) - general information ........... 19 Hydraulic fluid level check ........ lesser See Weekly Checks 
Anti-lock Braking System (ABS) components — removal and Hydraulic fluid renewal............ eee eee See Chapter 1A or 1B 
Telling BRS SIRES ORCS sese eer rsen SPHERE 20 Hydraulic pipes and hoses - renewal. ........ isses 3 
Brake pedal - removal and refitting ............ lle 11 Hydraulic system - bleeding .......... e IR 2 
Front brake caliper — removal, overhaul and refitting............. 8 Master cylinder — removal, overhaul and refitting ............... 10 
Front brake disc — inspection, removal and refitting ............. 6 Rear brake caliper — removal, overhaul and refitting ............. 9 
Front brake pads - renewal ........... 0.006 cc ccc eee 4 Rear brake disc — inspection, removal and refitting.............. 7 
GENTOO f. eres eee teen de sie. eme CRETAE 1 Remi ata DEN C TOheWAl. ...... ding ois serra me een DAE 5 
Handbrake - adjustment soani srcani aea as en 14 Stop-light switch — removal and refitting ......... sees 18 
Handbrake cables — removal and refitting .......... sees 16 Vacuum pump - removal and refitting .......... een 21 
Handbrake lever — removal and refitting. .......... sees 15 Vacuum servo unit - testing. ..... ciere eer yy 12 
Handbrake shoes — removal and refitting...............0.0e0ee 17 Vacuum servo unit check valve - removal and refitting........... 13 
Degrees of difficulty 
Easy, suitable for S| Fairly easy, suitable Difficult, suitable N Very difficult, 
novice with little 9S | for beginner with for experienced DIY A suitable for expert 
experience We | some experience We | DIY or professional 
Specifications 
Front brakes 
COIN DUO a wis sis Nig altars CSI SEXE EARS TA A OESTE ACE MIDLET Teves or ATE floating caliper 
Brake pad friction material minimum thickness. ......... eee 2.0 mm 
Ipso 11. Lo TER E EO MOCE ase of ORE GSA CE E conv octic wu S 292 to 348 mm (according to model) 
Disc thickness: 
New: 
Pond i ibus REN ENTIER NR REST DE TEC RECS Cine eXIERCIC 22.0 mm 
300, 312 and 330 mm diameter ...............elee rne 24.0 mm 
Sag mt diameter. Loci a wie ote ce Dalal EIE CeUUNEE TEN EE aa 26.0 mm 
a hci he a's oe SLE LM E et S Th ooo ETT 30.0 mm 
MIRO E V ee | eR CS 16x VP a CR STR RE ATORES VOIE 9 2.4 mm thinner than new 
Maximum disc run-out. cio Verne t TERT STETIT Ke 0.2 mm 
Rear disc brakes 
Disc diameter: 
O Cd Y Y TORIDETNE LITER ITO T CIO CQ AGG AEA HOT TROIS 296 mm 
Ventil ted diSb ovas vaca dea Ea à a oT oe PPT cnn ep ee 300 to 336 mm (according to model) 
Disc thickness: 
New: 
SONNO Ee em Noa més ie e e rr RE rn Ue 10.0 mm 
Ventilated disc: 
SOG TOIT HARTI a AE OPIRE rire ote a RH IDEE MIR 20.0 mm 
324 and 336 mm diameter .......... lise 22.0 mm 
NARS Ses. dere ker eere eme ea t hn RERO E 1.6 mm thinner than new 
Mebdmul'n dise HUMES «uo ebey y va o dm ia aa aaa oslo Pa SECRETO WIEN ISI t9 0.2 mm 
Brake pad friction material minimum thickness. ......... ees 2.0 mm 
Handbrake 
DIOE Leo eee xb ttn eno nt o VN 160 to 180 mm (according to model) 


1.5 mm 
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Torque wrench settings 


ABS pressure sensors to master cylinder ..... 
ABS wheel sensor retaining bolts............ 
Brake disc retaining bolt................... 


Brake hose unions: 


Front brake caliper: 
Guide pins: 


HOOK TREE C ruote e eo nnno ee 


Hexagon head 
Mounting bracket bolts 


Rear brake caliper: 


(Or DONE. eorr erret e n» Y» bm 
Mounting bracket bolts*......... sisse 
Roadwheel bolts. ........ leen 


Servo unit mounting nuts* 


Vacuum pump drive sprocket bolt (6-cylinder petrol engine). . ....... 


* Do not re-use 


The braking system is of the servo- 
assisted, dual-circuit hydraulic type. Under 
normal circumstances, both circuits operate 
in unison. However, if there is hydraulic failure 
in one circuit, full braking force will still be 
available at two wheels. 

All models are fitted with front and rear disc 
brakes. ABS is fitted as standard to all models 
(refer to Section 19 for further information on 
ABS operation). Note: On models equipped 
with Dynamic Stability Control (DSC), the ABS 
system also operates the traction control side 
of the system. 

The front disc brakes are actuated by 
single-piston sliding type calipers, which 
ensure that equal pressure is applied to each 
disc pad. 

All models are fitted with rear disc brakes, 
actuated by single-piston sliding calipers, 
whilst a separate drum brake arrangement is 
fitted in the centre of the brake disc to provide 
a separate means of handbrake application. 
Note: When servicing any part of the system, 
work carefully and methodically; also observe 
scrupulous cleanliness when overhauling any 
part of the hydraulic system. Always renew 
components (in axle sets, where applicable) 
if in doubt about their condition, and use 
only genuine BMW parts, or at least those of 
known good quality. Note the warnings given 
in 'Safety first' and at relevant points in this 
Chapter concerning the dangers of asbestos 
dust and hydraulic fluid. 
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A 


Warning: Hydraulic fluid is 
poisonous; wash off immediately 
and thoroughly in the case of 


Master cylinder mounting nuts”............. 


skin contact, and seek immediate medical 
advice if any fluid is swallowed or gets 
into the eyes. Certain types of hydraulic 
fluid are flammable, and may ignite when 
allowed into contact with hot components; 
when servicing any hydraulic system, 
it is safest to assume that the fluid is 
flammable, and to take precautions against 
the risk of fire as though it is petrol that is 
being handled. Hydraulic fluid is also an 
effective paint stripper, and will attack 
plastics; if any is spilt, it should be washed 
off immediately, using copious quantities 
of fresh water. Finally, it is hygroscopic (it 
absorbs moisture from the air) - old fluid 
may be contaminated and unfit for further 
use. When topping-up or renewing the 
fluid, always use the recommended type, 
and ensure that it comes from a freshly- 
opened sealed container. 


Warning: If the high-pressure 
A hydraulic system linking the 

master cylinder, hydraulic unit 
and (where fitted) accumulator has been 
disturbed, then bleeding of the brakes 
should be entrusted to a BMW dealer or 
specialist. They will have access to the 
special service tester which is needed 
to operate the ABS modulator pump and 
bleed the high-pressure hydraulic system 
safely. 


General 


1 The correct operation of any hydraulic 
system is only possible after removing all 
air from the components and circuit; this is 
achieved by bleeding the system. 

2 During the bleeding procedure, add 
only clean, unused hydraulic fluid of the 
recommended type; never re-use fluid that 
has already been bled from the system. 
Ensure that sufficient fluid is available before 
starting work. 

3 If there is any possibility of incorrect 
fluid being already in the system, the brake 
components and circuit must be flushed 
completely with uncontaminated, correct fluid, 


and new seals should be fitted to the various 
components. 

4 If hydraulic fluid has been lost from the 
system, or air has entered because of a leak, 
ensure that the fault is cured before continuing 
further. 

5 Park the vehicle on level ground, switch off 
the engine and select first or reverse gear, then 
chock the wheels and release the handbrake. 
6 Check that all pipes and hoses are secure, 
unions tight and bleed screws closed. Clean 
any dirt from around the bleed screws. 

7 Unscrew the master cylinder reservoir 
cap, and top the master cylinder reservoir 
up to the MAX level line; refit the cap loosely, 
and remember to maintain the fluid level at 
least above the MIN level line throughout 
the procedure, or there is a risk of further air 
entering the system. 

8 There are a number of one-man, do-it- 
yourself brake bleeding kits currently 
available from motor accessory shops. It is 
recommended that one of these kits is used 
whenever possible, as they greatly simplify 
the bleeding operation, and reduce the risk of 
expelled air and fluid being drawn back into 
the system. If such a kit is not available, the 
basic (two-man) method must be used, which 
is described in detail below. 

9 If a kit is to be used, prepare the vehicle 
as described previously, and follow the kit 
manufacturer's instructions, as the procedure 
may vary slightly according to the type being 
used; generally, they are as outlined below in 
the relevant sub-section. 

10 Whichever method is used, the same 
sequence must be followed (paragraphs 11 
and 12) to ensure the removal of all air from 
the system. 


Bleeding sequence 


11 If the system has been only partially 
disconnected, and suitable precautions 
were taken to minimise fluid loss, it should 
be necessary only to bleed that part of the 
system. 

12 If the complete system is to be bled, then 
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it should be done working in the following 
sequence: 

a) Right-hand rear brake. 

b) Left-hand rear brake. 

c) Right-hand front brake. 

d) Left-hand front brake. 


Warning: After bleeding, on 
A models with Dynamic Stability 
Control (DSC), the operation of 
the braking system should be checked 
by a BMW dealer or suitably-equipped 
specialist. 
Bleeding 


Basic (two-man) method 


13 Collect a clean glass jar, a suitable length 
of plastic or rubber tubing which is a tight fit 
over the bleed screw, and a ring spanner to fit 
the screw. The help of an assistant will also be 
required. 

14 Remove the dust cap from the first screw 
in the sequence, Fit the spanner and tube to 
the screw, place the other end of the tube in 
the jar, and pour in sufficient fluid to cover the 
end of the tube. 

15 Ensure that the master cylinder reservoir 
fluid level is maintained at least above the MIN 
level line throughout the procedure. 

16 Have the assistant fully depress the brake 
pedal several times to build-up pressure, then 
maintain it on the final downstroke. 

17 While pedal pressure is maintained, 
unscrew the bleed screw (approximately one 
turn) and allow the compressed fluid and 
air to flow into the jar. The assistant should 
maintain pedal pressure, following it down to 
the floor if necessary, and should not release 
it until instructed to do so. When the flow 
stops, tighten the bleed screw again, have 
the assistant release the pedal slowly, and 
recheck the reservoir fluid level. 

18 Repeat the steps in paragraphs 16 and 17 
until the fluid emerging from the bleed screw 
is free from air bubbles. If the master cylinder 
has been drained and refilled, and air is being 
bled from the first screw in the sequence, 
allow about 5 seconds between cycles for the 
master cylinder passages to refill. 

19 When no more air bubbles appear, tighten 
the bleed screw securely, remove the tube 
and spanner, and refit the dust cap. Do not 
overtighten the bleed screw. 

20 Repeat the procedure on the remaining 
screws in the sequence, until all air is removed 
from the system and the brake pedal feels firm 
again. 

Using a one-way valve kit 


21 As their name implies, these kits consist 
of a length of tubing with a one-way valve 
fitted, to prevent expelled air and fluid being 
drawn back into the system; some kits 
include a translucent container, which can 
be positioned so that the air bubbles can be 
more easily seen flowing from the end of the 
tube (see illustration). 

22 The kit is connected to the bleed screw, 
which is then opened. The user returns to the 


driver’s seat, depresses the brake pedal with a 
smooth, steady stroke, and slowly releases it; 
this is repeated until the expelled fluid is clear 
of air bubbles. 

23 Note that these kits simplify work so 
much that it is easy to forget the master 
cylinder reservoir fluid level; ensure that this is 
maintained at least above the MIN level line at 
all times. 

Using a pressure-bleeding kit 

24 These kits are usually operated by the 
reservoir of pressurised air contained in a 
tyre. However, note that it will probably be 
necessary to reduce the pressure to a lower 
level than normal; refer to the instructions 
supplied with the kit. Note: BMW specify that 
a pressure of 2 bar should not be exceeded in 
the brake hydraulic system. 

25 By connecting a pressurised, fluid-filled 
container to the master cylinder reservoir, 
bleeding can be carried out simply by opening 
each screw in turn (in the specified sequence), 
and allowing the fluid to flow out until no more 
air bubbles can be seen in the expelled fluid. 
26 This method has the advantage that the 
large reservoir of fluid provides an additional 
safeguard against air being drawn into the 
system during bleeding. 

27 Pressure-bleeding is particularly effective 
when bleeding ‘difficult’ systems, or when 
bleeding the complete system at the time of 
routine fluid renewal. 


All methods 


28 When bleeding is complete, and firm pedal 
feel is restored, wash off any spilt fluid, tighten 
the bleed screws securely, and refit their dust 
caps, 

29 Check the hydraulic fluid level in the 
master cylinder reservoir, and top-up if 
necessary (see Weekly checks). 

30 Discard any hydraulic fluid that has been 
bled from the system; it will not be fit for 
re-use. 

31 Check the feel of the brake pedal. If it 
feels at all spongy, air must still be present in 
the system, and further bleeding is required. 
Failure to bleed satisfactorily after a reasonable 
repetition of the bleeding procedure may be 
due to worn master cylinder seals. 


3 Hydraulic pipes and hoses - 
renewal 
Warning: Under no circumstances 
should the hydraulic pipes/ 


A hoses linking the master 


cylinder, hydraulic unit and (where fitted) 
the accumulator be disturbed. If these 
unions are disturbed and air enters the 
high-pressure hydraulic system, bleeding 
of the system can only be safely carried 
out by a BMW dealer or suitably-equipped 
specialist using the special service tester. 
Note: Before starting work, refer to the 
warnings at the beginning of Section 2. 


BOX, 
2.21 Bleeding a rear brake caliper using a 
one-way valve kit 


1 If any pipe or hose is to be renewed, 
minimise fluid loss by first removing the master 
cylinder reservoir cap, then tightening it down 
onto a piece of polythene to obtain an airtight 
seal. Alternatively, flexible hoses can be 
sealed, if required, using a proprietary brake 
hose clamp; metal brake pipe unions can be 
plugged (if care is taken not to allow dirt into 
the system) or capped immediately they are 
disconnected. Place a wad of rag under any 
union that is to be disconnected, to catch any 
spilt fluid. 

2 If a flexible hose is to be disconnected, 
unscrew the brake pipe union nut before 
removing the spring clip which secures the 
hose to its mounting bracket. 

3 To unscrew the union nuts, it is preferable 
to obtain a brake pipe spanner of the correct 
size; these are available from most large motor 
accessory shops. Failing this, a close-fitting 
open-ended spanner will be required, though 
if the nuts are tight or corroded, their flats may 
be rounded-off if the spanner slips. In such a 
case, using self-locking pliers is often the only 
way to unscrew a stubborn union, but it follows 
that the pipe and the damaged nuts must be 
renewed on reassembly. Always clean a union 
and surrounding area before disconnecting 
it. If disconnecting a component with more 
than one union, make a careful note of the 
connections before disturbing any of them. 

4 If a brake pipe is to be renewed, it can be 
obtained, cut to length and with the union nuts 
and end flares in place, from BMW dealers. All 
that is then necessary is to bend it to shape, 
following the line of the original, before fitting it 
to the car. Alternatively, most motor accessory 
shops can make up brake pipes from kits, 
but this requires very careful measurement of 
the original, to ensure that the replacement 
is of the correct length. The safest answer is 
usually to take the original to the shop as a 
pattern. 

5 On refitting, do not overtighten the union 
nuts. It is not necessary to exercise brute 
force to obtain a sound joint. 

6 Ensure that the pipes and hoses are 
correctly routed, with no kinks, and that they 
are secured in the clips or brackets provided. 
After fitting, remove the polythene from the 
reservoir, and bleed the hydraulic system as 
described in Section 2. Wash off any spilt 
fluid, and check carefully for fluid leaks. 


9«4 Braking system 


Warning: Renew both sets of 


front brake pads at the same 


A time - never renew the pads on 


only one wheel, as uneven braking may 
result. Note that the dust created by wear 
of the pads may contain asbestos, which 
is a health hazard. Never blow it out with 
compressed air, and don't inhale any of 
it. An approved filtering mask should be 
worn when working on the brakes. DO NOT 
use petrol or petroleum-based solvents 
to clean brake parts; use brake cleaner or 
methylated spirit only. 

1 Apply the handbrake, then slacken the 
front roadwheel bolts. Jack up the front of 


4.2e ... and disconnect the wear sensor 
wiring plug 


4.2h ... and unscrew the caliper guide 
pins 


4.2a Lever the spring away from the hub, 
and out from the caliper - Teves caliper . . . 


the vehicle and support it on axle stands (see 
Jacking and vehicle support). Remove both 
front roadwheels. 

2 Follow the accompanying photos (illus- 
trations 4.2a to 4.2dd) for the actual pad 


4.2c Release the pad wear sensor wiring 
from the rubber clip 


4.2f Pull the wiring from the bracket on the 
suspension strut 


4.2i On ATE calipers, use a screwdriver 
to lever the caliper to the outside (thus 
pushing the piston into the caliper body) 


renewal procedure. Be sure to stay in order 
and read the caption under each illustration, 
and note the following points: 

a) New pads may have an adhesive foil on 
the backplates. Remove this foil prior to 
installation. 

b) Thoroughly clean the caliper guide 
surfaces, and apply a little brake assembly 
(BMW pad paste 83 23 9 407 830 or 
Copperslip) grease. 

c) When pushing the caliper piston back to 
accommodate new pads, keep a close 
eye on the fluid level in the reservoir. 

d) BMW insist that the brake pad wear 
sensor must be renewed if it's been 
removed. 

3 Depress the brake pedal repeatedly, until 
the pads are pressed into firm contact with 
the brake disc, and normal (non-assisted) 
pedal pressure is restored. 


4.2g Prise out the rubber caps 
(arrowed)... 


4.2j Pull the caliper rearwards 


4.2k On Teves calipers, pull the inner pad 
from the piston. On all calipers, pull the 
wear sensor (arrowed) from the pad 


4.2n On Teves calipers, remove the outer 
pad from the caliper mounting bracket 


4.2q Apply a little anti-seize grease to the 
pad mounting surfaces - ensure none is on 
the friction surfaces 


4.2t ... and slide the caliper into place, 
over the outer pad 


FI 2 | 
4.21 On ATE calipers, both pads are clipped 
into the caliper 


4.20 If new pads are fitted, force the 
piston back into the caliper body with a 
piston retraction tool 


4.2r Press the inner pad into the caliper 
piston - Teves calipers 


- di 


4.2u On ATE calipers, clip the inner pad to 
the piston... 
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4.2m Suspend the caliper from the 
suspension spring, so no strain is placed 
on the flexible hose 


mu d ERE 
4.2p Use a wire brush to clean the pad 
mounting surfaces - Teves calipers only 


4.2s On Teves calipers, fit the outer pad to 
the mounting bracket - ensure the friction 
material is against the disc . . . 


4.2v ... and the outer pad to the caliper 
body... 
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‘at AA We 
4.2y Refit the rubber caps over the guide 


into place, and tighten them to the pins 
specified torque 


4.2aa With the ends of the spring in place, 4.2bb Press the new wear sensor... 


the hub, and push it into the caliper holes - lever the spring away from the hub, and 
Teves calipers engage the tab (arrowed) in the hole - ATE 
calipers 


4 Repeat the above procedure on the 

remaining rear brake caliper. 

5 Before refitting the roadwheels, use a wire 

brush or mildly abrasive cloth (Scotchbrite, 

etc) to clean the mating surfaces of the hub 

and wheel. Apply a little anti-seize grease 

(Copperslip) to the hub and wheel surface 

prior to refitting (see illustrations). 

6 Refit the roadwheels, then lower the vehicle 

to the ground and tighten the roadwheel bolts 

to the specified torque. 

7 Check the hydraulic fluid level as described 

in Weekly checks. 

4.2cc ...into place in the inner pad 4.2dd Reconnect the wear sensor wiring Caution: New pads will not give full braking 
plug, and refit it to the connection box on efficiency until they have bedded-in. Be 
the inner wing. Don't forget to secure the prepared for this, and avoid hard braking 

wiring as far as possible for the first hundred 
miles or so after pad renewal. 


d 


Lx. um 3 


4.5a Clean the corrosion from the hub 4.5b ... and the wheel centre 4.5c Apply a little anti-seize grease to the 
surface... hub 
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5 Rear brake pads - 
renewal 


Warning: Renew both sets of rear 

brake pads at the same time - never 

renew the pads on only one wheel, 
as uneven braking may result. Note that 
the dust created by wear of the pads may 
contain asbestos, which is a health hazard. 
Never blow it out with compressed air, and 
do not inhale any of it. An approved filtering 
mask should be worn when working on the 
brakes. DO NOT use petrol or petroleum- 


5.2a Release the wear sensor wiring from 
the rubber strap attached to the bleed 
nipple (arrowed) 


5.2d Pivot the caliper upwards to access 
the pads 


5.2g Remove the upper and lower 
shims... 


based solvents to clean brake parts; use 

brake cleaner or methylated spirit only. 

1 Apply the handbrake, then slacken the 

rear roadwheel bolts. Jack up the rear of the 

vehicie and support it on axle stands (see 

Jacking and vehicle support). Remove both 

rear roadwheels. 

2 Follow the accompanying photos (illus- 

trations 5.2a to 5.2q) for the actual pad 

replacement procedure. Be sure to stay 

in order and read the caption under each 

illustration, and note the following points: 

a) New pads may have an adhesive foil on 

the backplates. Remove this foil prior to 
installation. 


5.2b Pull the wear sensor from the inner 
pad. BMW insist that the sensor must be 
renewed once removed 


5.2e Pull the inner pad from place... 


... and clean the mounting surfaces 
with a wire brush 


5.2h 


b) Thoroughly clean the caliper guide 
surfaces, and apply a little brake assembly 
(BMW pad paste 83 23 9 407 830 or 
Copperslip) grease. 

c) When pushing the caliper piston back to 
accommodate new pads, keep a close 
eye on the fluid level in the reservoir. 

d) BMW insist that the brake pad wear sensor 
must be renewed if it's been removed. 

3 Depress the brake pedal repeatedly, until 
the pads are pressed into firm contact with 
the brake disc, and normal (non-assisted) 
pedal pressure is restored. 

4 Repeat the above procedure on the 
remaining front brake caliper. 


5.2c Undo the caliper lower guide pin 
bolt. Counterhold the sleeve with a second 
spanner 


5.2f ... followed by the outer pad 


5.2i Refit the upper and lower shims 


Men ent 


5.2j If new pads are to be fitted, push the 
piston back into the caliper body using a 
piston retraction tool 


5.2m Swing the caliper back down over 
the pads 


5.2p Open the connector box and swap 

the old sensor plug (arrowed) for the new 
one 

5 Refit the roadwheels (see Section 4), then 

lower the vehicle to the ground and tighten 

the roadwheel bolts to the specified torque. 

6 Check the hydraulic fluid level as described 

in Weekly checks. 

Caution: New pads will not give full braking 

efficiency until they have bedded-in. Be 

prepared for this, and avoid hard braking 

as far as possible for the first hundred 

miles or so after pad renewal. 


Note: Before starting work, refer to the note 
at the beginning of Section 4 concerning the 
dangers of asbestos dust. 


5.2k Fit the outer pad to the mounting 
bracket. Ensure the friction material is 
against the disc 


5.2n Apply a little thread-locking 
compound... 


5.2q Press the wear sensor into the inner 
pad backing plate, and secure the wiring 
with the rubber strap 


Inspection 


Note: /f either disc requires renewal, BOTH 
should be renewed at the same time, to ensure 
even and consistent braking. New brake pads 
should also be fitted. 

1 Apply the handbrake, then jack up the 
front of the car and support it on axle stands. 
Remove the appropriate front roadwheel. 

2 Slowly rotate the brake disc so that the full 
area of both sides can be checked; remove the 
brake pads if better access is required to the 
inboard surface (see Section 4). Light scoring 
is normal in the area swept by the brake pads, 
but if heavy scoring or cracks are found, the 
disc must be renewed. 

3 It is normal to find a lip of rust and brake 
dust around the disc's perimeter; this can be 
scraped off if required. If, however, a lip has 
formed due to excessive wear of the brake 


5.21 Fit the inner pad to the mounting 
bracket. Note that the backing plate has a 
fitting notch for the wear indicator 


5.20 
bolt and tighten it to the specified torque 


... then insert the lower guide pin 


pad swept area, then the disc's thickness 
must be measured using a micrometer (see 
illustration). Take measurements at several 
places around the disc, at the inside and 
outside of the pad swept area; if the disc has 
worn at any point to the specified minimum 
thickness or less, the disc must be renewed. 

4 If the disc is thought to be warped, it can 
be checked for run-out. Either use a dial 
gauge mounted on any convenient fixed 
point, while the disc is slowly rotated, or 
use feeler blades to measure (at several 
points all around the disc) the clearance 
between the disc and a fixed point, such 
as the caliper mounting bracket. If the 
measurements obtained are at the specified 
maximum or beyond, the disc is excessively 
warped, and must be renewed; however, it 
is worth checking first that the hub bearing 
is in good condition (Chapters 1A or 1B and/ 


6.3 Measure the thickness of the disc with 
a micrometer 
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or 10). If the run-out is excessive, the disc 
must be renewed. 

5 Check the disc for cracks, especially around 
the wheel bolt holes, and any other wear or 
damage, and renew if necessary. 


Removal 


6 Unscrew the two bolts securing the brake 
caliper mounting bracket to the hub carrier, 
then slide the caliper assembly off the disc 
(see illustration). Using a piece of wire or 
string, tie the caliper to the front suspension 
coil spring, to avoid placing any strain on the 
hydraulic brake hose. 

7 Use chalk or paint to mark the relationship 
of the disc to the hub, then remove the bolt 
securing the brake disc to the hub, and remove 
the disc (see illustrations). If it is tight, lightly 
tap its rear face with a hide or plastic mallet. 


Refitting 


8 Refitting is the reverse of the removal 
procedure, noting the following points: 

a) Ensure that the mating surfaces of the 
disc and hub are clean and flat. 

b) Align (if applicable) the marks made on 
removal, and tighten the disc retaining 
bolt to the specified torque. 

c) If a new disc has been fitted, use a 
suitable solvent to wipe any preservative 
coating from the disc, before refitting the 
caliper. 

d) Slide the caliper into position over the 
disc, making sure the pads pass either 
side of the disc. Tighten the caliper 
mounting bolts to the specified torque 
setting. 

e) Refit the roadwheel, then lower the 
vehicle to the ground and tighten the 
roadwheel bolts to the specified torque. 
On completion, repeatedly depress the 
brake pedal until normal (non-assisted) 
pedal pressure returns. 


nspection, remo 
and refitting j 


HEP 


Note: Before starting work, refer to the note 
at the beginning of Section 5 concerning the 
dangers of asbestos dust. 


Inspection 


Note: /f either disc requires renewal, BOTH 
should be renewed at the same time, to ensure 
even and consistent braking. New brake pads 
should also be fitted. 

1 Firmly chock the front wheels, then jack 
up the rear of the car and support it on 
axle stands. Remove the appropriate rear 
roadwheel. Release the handbrake 

2 Inspect the disc as described in Section 6. 


Removal 

3 Remove the brake pads as described in 
Section 5. 

4 Undo the 2 bolts and remove the caliper 
mounting bracket. Discard the bolts - new 


6.6 Caliper mounting bracket bolts 
(arrowed) 

ones must be fitted. 

5 Slacken and remove the brake disc retaining 

bolt (see illustration 6.7). 

6 It should now be possible to withdraw 

the brake disc from the stub axle by hand. If 

it is tight, lightly tap its rear face with a hide 

or plastic mallet. If the handbrake shoes are 

binding, first check that the handbrake is fully 

released, then continue as follows. 

7 Referring to Section 14 for further details, 

fully slacken the handbrake adjustment, to 

obtain maximum free play in the cable. 

8 Insert a screwdriver through one of the 

wheel bolt holes in the brake disc, and rotate 

the adjuster knurled wheel on the upper pivot 

to retract the shoes (see illustration 14.6). 

The brake disc can then be withdrawn. 


Refitting 


9 If a new disc is been fitted, use a suitable 
solvent to wipe any preservative coating from 
the disc. Ensure the disc mounting surface on 
the hub is free from dirt and corrosion. 

10 Align (if applicable) the marks made on 
removal, then fit the disc and tighten the 
retaining bolt to the specified torque. 

11 Refit the caliper mounting bracket, and 
tighten the new bolts to the specified torque. 
12 Adjust the handbrake shoes and cable as 
described in Section 14. 

13 Refit the roadwheel, then lower the car 
to the ground, and tighten the roadwheel 
bolts to the specified torque. On completion, 
repeatedly depress the brake pedal until 
normal (non-assisted) pedal pressure returns. 
Recheck the handbrake adjustment. 


8.8 Extracting the piston seal - take care 
not to scratch the surface of the bore 


Note: Before starting work, refer to the note 
at the beginning of Section 2 concerning the 
dangers of hydraulic fluid, and to the warning 
at the beginning of Section 4 concerning the 
dangers of asbestos dust. 


Removal 


1 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands. 
Remove the appropriate roadwheel. 

2 Minimise fluid loss by using a brake hose 
clamp, a G-clamp or a similar tool to clamp 
the flexible hose. 

3 Clean the area around the union, then 
slacken the brake hose union nut. 

4 Remove the brake pads (see Section 4). 

5 Unscrew the caliper from the end of the 
brake hose and remove it from the vehicle. 


Overhaul 


6 With the caliper on the bench, wipe away all 
traces of dust and dirt, but avoid inhaling the 
dust, as it is a health hazard. 

7 Withdraw the partially-ejected piston from 
the caliper body, and remove the dust seal. 


"TUNI /f the piston cannot be 


compressed air to the 
brake hose union hole. Only low 


pressure should be required, such as 
is generated by a foot pump. As the 
piston is expelled, take great care not 
to trap your fingers between the piston 
and caliper. 


8 Using a small screwdriver, extract the 
piston hydraulic seal, taking great care not to 
damage the caliper bore (see illustration). 

9 Thoroughly clean all components, using only 
methylated spirit, isopropyl alcohol or clean 
hydraulic fluid as a cleaning medium. Never 
use mineral-based solvents such as petrol 
or paraffin, as they will attack the hydraulic 
system's rubber components. Dry the 
components immediately, using compressed 
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10.1 Undo the bolts (arrowed) and remove the pollen filter cover 


air or a clean, lint-free cloth. Use compressed 
air to blow clear the fluid passages. 

10 Check all components, and renew any 
that are worn or damaged. Check particularly 
the cylinder bore and piston; these should be 
renewed (note that this means the renewal 
of the complete body assembly) if they are 
scratched, worn or corroded in any way. 
Similarly check the condition of the guide 
pins and their bushes; both pins should be 
undamaged and (when cleaned) a reasonably 
tight sliding fit in the bushes. If there is any 
doubt about the condition of any component, 
renew it. 

11 If the assembly is fit for further use, obtain 
the appropriate repair kit; the components 
are available from BMW dealers in various 
combinations. All rubber seals should be 
renewed as a matter of course; these should 
never be re-used. 

12 Onreassembly, ensure that all components 
are clean and dry. 

13 Soak the piston and the new piston (fluid) 
seal in clean hydraulic fluid. Smear clean fluid 
on the cylinder bore surface. 

14 Fit the new piston (fluid) seal, using only 
your fingers (no tools) to manipulate it into the 
cylinder bore groove. 

15 Fit the new dust seal to the piston. Locate 
the rear of the seal in the recess in the caliper 
body, and refit the piston to the cylinder bore 
using a twisting motion. Ensure that the piston 
enters squarely into the bore, and press it fully 
into the bore. 


Refitting 


16 Screw the caliper fully onto the flexible 
hose union. 

17 Refit the brake pads (see Section 4). 

18 Securely tighten the brake pipe union nut. 
19 Remove the brake hose clamp, and bleed 
the hydraulic system as described in Sec- 
tion 2. Note that, providing the precautions 
described were taken to minimise brake fluid 
loss, it should only be necessary to bleed the 
relevant front brake. 


10.2 Release the clips (arrowed) and remove the plastic cover 


each side behind the suspension turrets 


20 Refit the roadwheel, then lower the vehicle 
to the ground and tighten the roadwheel boits 
to the specified torque. On completion, check 
the hydraulic fluid level as described in Weekly 


Checks. 
x 


9 Rear brake caliper- 
removal, overhaul and refitting X 
S 


Note: Before starting work, refer to the note 
at the beginning of Section 2 concerning the 
dangers of hydraulic fluid, and to the warning 
at the beginning of Section 5 concerning the 
dangers of asbestos dust. 


Removal 


1 Chock the front wheels, then jack up the 
rear of the vehicle and support on axle stands. 
Remove the relevant rear wheel. 

2 Minimise fluid loss by using a brake hose 
clamp, a G-clamp or a similar tool to clamp 
the flexible hose. 

3 Clean the area around the union, then 
loosen the brake hose union nut. 

4 Remove the brake pads as described in 
Section 5. 

5 Unscrew the caliper from the end of the 
flexible hose, and remove it from the vehicle. 


Overhaul 


6 Refer to Section 8. 
Refitting 


7 Screw the caliper fully onto the flexible hose 
union. 

8 Refit the brake pads (refer to Section 5). 

9 Securely tighten the brake pipe union nut. 
10 Remove the brake hose clamp, and bleed 
the hydraulic system as described in Sec- 
tion 2. Note that, providing the precautions 
described were taken to minimise brake fluid 
loss, it should only be necessary to bleed the 
relevant rear brake. 

11 Refit the roadwheel, then lower the vehicle 
to the ground and tighten the roadwheel bolts 


to the specified torque. On completion, check 
the hydraulic fluid level as described in Weekly 
Checks. 


10 Master cylinder — 
removal, overhaul and refitting 


Removal 


Note: Although it is possible for the home 
mechanic to remove the master cylinder, 
if the hydraulic unions are disconnected 
from the master cylinder, air will enter the 
high-pressure hydraulic system linking 
the master cylinder and hydraulic unit. 
Bleeding of the high pressure system can 
only be safely carried out by a BMW dealer 
or specialist who has access to the service 
tester (see Section 2). Consequently, once 
the master cylinder has been refitted, 
the vehicle must be taken on a trailer or 
transporter to a suitably-equipped BMW 
dealer or specialist. 

Note: Before starting work, refer to the warning 
at the beginning of Section 2 concerning the 
dangers of hydraulic fluid. 

Note: New master cylinder retaining nuts will 
be required on refitting. 

1 Working at the rear of the engine 
compartment, undo the bolts and remove the 
pollen filter cover (see illustration). Slide the 
filter from the housing. If necessary, refer to 
Chapter 1A or 1B. 

2 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the wiring where 
applicable (see illustrations). 

3 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 

4 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 


c 


10.3 Depress the clips (arrowed) and slide 
forwards the cable guide(s) 


5 Remove the master cylinder reservoir 
cap, and siphon the hydraulic fluid from the 
reservoir. Note: Do not siphon the fluid by 
mouth, as it is poisonous; use a syringe or a 
hand-held vacuum pump. Alternatively, open 
any convenient bleed screw in the system, 
and gently pump the brake pedal to expel the 
fluid through a plastic tube connected to the 
screw until the level of fluid drops below that 
of the reservoir (see Section 2). Disconnect 
the wiring connector(s) from the brake fluid 
reservoir (see illustration). 

6 Disconnect the fluid hose(s) from the side 
of the reservoir, and plug the hose end(s) to 
minimise fluid loss. 

7 Unclip, and pull out the master cylinder 
reservoir locking pin. 

8 Carefully ease the fluid reservoir out from 
the top of the master cylinder. Recover the 
reservoir seals, and plug the cylinder ports to 
prevent dirt entry. 

9 Working under the facia, undo the 3 bolts 
and remove the trim panel above the driver's 
pedals. Disconnect any wiring plugs as the 
panel is withdrawn. 

10 Prise off the clip and remove the pin 
securing the servo pushrod to the brake 
pedal (see illustration 11.8). The servo must 
be slackened so the master cylinder can be 
removed and installed. 

11 Undo the servo retaining nuts. Note that 
new nuts must be fitted. 

12 Wipe clean the area around the brake pipe 
unions on the on the pipes from the master 
cylinder to the ABS modulator/hydraulic 
unit, and place absorbent rags beneath the 
pipe unions to catch any surplus fluid. Make 
a note of the correct fitted positions of the 
unions, then unscrew the union nuts and 
carefully withdraw the pipes. The pipes must 
not be bent. Plug or tape over the pipe ends 
and master cylinder orifices to minimise the 
loss of brake fluid and to prevent the entry of 
dirt into the system. Wash off any spilt fluid 
immediately with cold water. 

13 Slacken and remove the two nuts and 
washers securing the master cylinder to the 
vacuum servo unit, then withdraw the unit 
from the engine compartment. Remove the 
O-ring from the rear of the master cylinder. 
Discard the retaining nuts, new ones should 
be used on refitting. 


10.4a Rotate the temperature sensor anti- 
clockwise and pull it from the bracket on 
the lower pollen filter cover 


10.4c ...then pull the lower pollen filter 
cover forwards 


Overhaul 


14 If the master cylinder is faulty, it must be 
renewed. Repair kits are not available from 
BMW dealers so the cylinder must be treated 
as a sealed unit. Renew the master cylinder 
O-ring seal and reservoir seals regardless of 
their apparent condition. 


Refitting 


15 Remove all traces of dirt from the master 

cylinder and servo unit mating surfaces, and 

fit a new O-ring to the groove on the master 

cylinder body. 

16 Fit the master cylinder to the servo 

unit, ensuring that the servo unit pushrod 

enters the master cylinder bore centrally. Fit 

the new master cylinder retaining nuts and 

washers, and tighten them to the specified 

torque. 

17 Wipe clean the brake pipe unions, then 

refit them to the master cylinder/hydraulic unit 

ports and tighten them securely. 

18 Press the new reservoir seals firmly into 

the master cylinder ports, then ease the 

reservoir into position. Refit the reservoir 

locking pin securely. Reconnect the fluid 

hose(s) to the reservoir, and reconnect the 

wiring connector(s). 

19 The remainder of refitting is a reversal of 

removal, noting the following points: 

a) Tighten all fasteners to their specified 
torque where given. 
b) Refill the master cylinder reservoir with new 

fluid, and bleed the complete hydraulic 
system as described in Section 2. 
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10.4b Release the catch and undo the bolt 
each side (arrowed) . . . 


10.5 Disconnect the wiring plug from the 
fluid level sensor 


11 Brake pedal - 
removal and refitting i 
Removal 


Manual transmission 


1 Remove the clutch pedal as described in 
Chapter 6. 

2 Undo the 2 bolts and move the clutch 
master cylinder to one side. 

3 Remove the stop-light switch as described 
in Section 21. 

4 Slide off the retaining clip and remove the 
clevis pin securing the brake pedal to the 
servo unit pushrod. 

5 Undo the 3 nuts and manoeuvre the brake 
pedal bracket assembly from under the facia. 
Discard the self-locking nuts - new ones must 
be fitted. 

6 If required, unhook the return spring and 
slide the pedal from the pivot. 


Automatic transmission 


7 Working under the facia, undo the 3 bolts 
and remove the trim panel above the driver's 
pedals (see illustration). Disconnect any 
wiring plugs as the panel is withdrawn. 

8 Prise off the clip and remove the pin 
securing the servo pushrod to the brake pedal 
(see illustration). 

9 Remove the stop-light switch as described 
in Section 21. 

10 Undo the 3 nuts and manoeuvre the pedal 
and bracket assembly from under the facia 
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11.7 Undo the 3 bolts securing the panel 
above the pedals (arrowed) 


11.10a Pedal bracket lower nuts 
(arrowed)... 


(see illustrations). Discard the self-locking 
nuts — new ones must be fitted. Note that 
at the time of writing, the pedal was only 
available as part of the complete bracket 
assembly. Consult your BMW dealer. 


Refitting 
11 Refitting is the reverse of removal. Apply 


a smear of multipurpose grease to the pedal 
pivot and clevis pin. 


12 Vacuum servo unit — ES 
testing EN 
N 


1 To test the operation of the servo unit, 
depress the footbrake several times to 
exhaust the vacuum, then start the engine 


14.3 Squeeze together the sides and 
remove the handbrake lever gaiter from 
the centre console 


11.10b ... and upper nut (arrowed) 


whilst keeping the pedal firmly depressed. As 
the engine starts, there should be a noticeable 
'give' in the brake pedal as the vacuum 
builds-up. Allow the engine to run for at least 
two minutes, then switch it off. If the brake 
pedal is now depressed it should feel normal, 
but further applications should result in the 
pedal feeling firmer, with the pedal stroke 
decreasing with each application. 

2 Ifthe servo unit fails to operate satisfactorily, 
the fault lies within the unit itself. Repairs to 
the unit are not possible — if faulty, the servo 
unit must be renewed. Note: Removal of the 
servo unit involves removal of the ABS/DSC 
modulator/hydraulic unit. Due to the need 
for special diagnostic equipment, this task 
should only be carried out be a BMW dealer or 
suitably-equipped specialist. 


14.4 Push the spring stop back until it 
engages with the hook 


13 Vacuum servo unit BN 
check valve - EN 
removal, testing and refitting N 


Removal of the servo unit check valve, 
requires the removal of the ABS/DSC 
modulator/hydraulic unit. Due to the need 
for special diagnostic equipment, this task 
should only be carried out be a BMW dealer 
or suitably-equipped specialist. 


14 Handbrake - ES 
adjustment EN 
ES 


1 Applying normal moderate pressure, pull the 
handbrake lever to the fully applied position, 
counting the number of clicks emitted from the 
handbrake ratchet mechanism. If adjustment 
is correct, there should be approximately 7 or 
8 clicks before the handbrake is fully applied. If 
there are more than 10 clicks, adjust as follows. 

2 Slacken and remove one wheel bolt from 
each rear wheel then chock the front wheels, 
jack up the rear of the vehicle and support it 
on axle stands. 

3 Access to the handbrake cable adjuster 
can be gained by removing the handbrake 
lever gaiter from the centre console (see 
illustration). If greater access is required, the 
rear section of the centre console will have to 
be removed (Chapter 11). 

4 Release the handbrake, then use a 
screwdriver to push the spring stop back until 
the retaining hook engages with the stop (see 
illustration). 

5 Starting on the right-hand rear wheel, rotate 
the wheel so the adjuster knurled ring is visible 
through the hole. 

6 Insert a screwdriver in through the bolt 
hole and fully expand the handbrake shoes 
by rotating the adjuster knurled ring. When 
the wheel/disc can no longer be turned, back 
the knurled ring off by 8 notches (185 mm 
diameter drum) or 9 notches 160 mm diameter 
drum so that the wheel is free to rotate easily 
(see illustration). 

7 Repeat paragraph 5 and 6 on the left-hand 
wheel. 


» 


14.6 Rotate the adjuster knurled ring 
(shown with the disc removed) 
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14.8 Lever the retaining hook from the 
cable stop 


8 Unlock the cable adjuster unit by levering 
out the retaining hook from the spring stop 
with a screwdriver (see illustration). 

9 Fully release the handbrake lever, and 
check that the wheels rotate freely. Slowly 
apply the handbrake, and check that the 
brake shoes start to contact the drums when 
the handbrake is set to the third notch of the 
ratchet mechanism. Check the adjustment 
by applying the handbrake fully, counting the 
clicks emitted from the handbrake ratchet 
and, if necessary, re-adjust. 

10 Once adjustment is correct, check the 
operation of the handbrake warning light 
switch, then refit the centre console section/ 
handbrake lever gaiter (as applicable). Refit 
the roadwheels, then lower the vehicle to the 
ground and tighten the wheel bolts to the 
specified torque. 


15 Handbrake lever - 
removal and refitting 


Bgm? 


Removal 


1 Remove the centre console as described 
in Chapter 11, then remove the airbag control 
unit as described in Chapter 12. 

2 Release the handbrake, then use a 
screwdriver to push the spring stop back until 
the retaining hook engages with the stop (see 
illustration 14.4). 

3 Disconnect the handbrake warning switch, 


15.4 Slide 


cable end fittings up from 
the balance arm 


then release the clips and move the cable 
guide/bracket to one side. 

4 Press the cable retainer each side 
forwards, and slide the ends of the handbrake 
cables upwards from the balance arm (see 
illustration). 

5 Undo the 3 retaining nuts and remove the 
lever from the vehicle (see illustration). 


Refitting 


6 Refitting is a reversal of the removal. Prior 
to refitting the centre console, adjust the 
handbrake as described in Section 14. 


16 Handbrake cables - 
removal and refitting 


HET 


Removal 


1 Detach the front ends of the cables from the 
lever balance arm as described in Section 15. 
2 Remove the rear brake discs as described 
in Section 7. 

3 Undo the boit and remove the cable 
retaining bracket from the inboard face of the 
hub carrier (see illustration). 

4 Slide the cable core in the direction of the 
expander lock up to the stop, depress the 
nipple and pull out the cable core from the 
expander (see illustrations) 

5 Working back along the length of the cable, 
noting its correct routing, and free it from all 
the relevant retaining clips. 


15.5 Handbrake lever assembly retaining 
nuts (arrowed) 


Refitting 


6 Insert the cable into the brake carrier/guard 
plate, and push it in up to the stop on the 
cable outer sleeve. 

7 Grip the sleeve of the cable end, and 
push it into the expander until it snaps into 
place. 

8 Refitting is a reversal of the removal pro- 
cedure. Prior to refitting the centre console, 
adjust the handbrake as described in Sec- 
tion 14. 


17 Handbrake shoes - ES 
removal and refitting X 


N 


Removal 


1 Carefully prise up the handbrake lever gaiter 
from the centre console. If greater access is 
required, the rear section of the centre console 
will have to be removed (Chapter 11). 

2 Apply the handbrake, then use a screw- 
driver to push the spring stop back until the 
retaining hook engages with the stop (see 
illustration 14.4). 

3 Remove the rear brake disc as described 
in Section 7, and make a note of the correct 
fitted position of all components. 

4 Using a pair of pliers, carefully unhook and 
remove the handbrake shoe return springs 
(see illustrations). 

5 Release the shoe retaining pins using pliers 
by depressing them and rotating them through 


16.3 Undo the boit (arrowed) and remove 
the retaining bracket 


16.4a Unfold the expander, then withdraw 
the pin (arrowed) . . . 


16.4b ... and detach the expander from 
the end of the handbrake cable 
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17.4a Using pliers, unhook and remove the 
handbrake shoe front... 


17.5b ... then remove the pins, springs . . . 


17.8 Clean the adjuster assembly and coat 
it with fresh brake assembly grease 


90°, then remove the pins and springs (see 
illustrations). 

6 Remove both handbrake shoes, and recover 
the shoe adjuster mechanism, noting which 
way around it is fitted (see illustration). 


z 
& 
Pull the switch from the switch 
mounting 


18.4a 


17.4b ...and rear return springs 


17.6 


17.11 Refit the adjuster assembly, making 
sure it's correctly engaged with both 
handbrake shoes 
7 Inspect the handbrake shoes for wear or 
contamination, and renew if necessary. It is 
recommended that the return springs are 

renewed as a matter of course. 
8 While the shoes are removed, clean and 


18.4b Press the retaining clips and remove 
the switch mounting 


17.5a Rotate the retainer pins through 
90°... 


inspect the condition of the shoe adjuster 
and expander mechanisms, renew them 
if they show signs of wear or damage. If all 
is well, apply a fresh coat of brake grease 
(BMW recommend Molykote Paste G) to the 
threads of the adjuster and sliding surfaces of 
the expander mechanism (see illustration). 
Do not allow the grease to contact the shoe 
friction material. 


Refitting 


9 Prior to installation, clean the backplate, 
and apply a thin smear of high-temperature 
brake grease or anti-seize compound to all 
those surfaces of the backplate which bear on 
the shoes. Do not allow the lubricant to foul 
the friction material. 

10 Offer up the handbrake shoes, and secure 
them in position with the retaining pins and 
springs. 

11 Make sure the lower ends of the shoes 
are correctly engaged with the expander, then 
Slide the adjuster mechanism into position 
between the upper ends of the shoes (see 
illustration). 

12 Check all components are correctly fitted, 
and fit the upper and lower return springs 
using a pair of pliers. 

13 Centralise the handbrake shoes, and refit 
the brake disc as described in Section 7. 

14 Prior to refitting the roadwheel, adjust the 
handbrake as described in Section 14. 


18 Stop-light switch — 
removal and refitting 


HT 


Removal 


1 The stop-light switch is located on the pedal 
bracket behind the facia. 

2 Slacken and remove the retaining bolts 
securing the driver's side lower facia panel. 
Unclip the panel and remove it from the 
vehicle. Disconnect any wiring plugs as the 
panel is withdrawn. 

3 Reach up behind the facia and disconnect 
the wiring connector from the switch 

4 Pull the switch from the mounting. If 
required, depress the clips and withdraw the 
Switch mounting from the pedal bracket (see 
illustrations). 
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Refitting 


5 Fully depress the brake pedal and hold it 
down, refit the mounting, then manoeuvre 
the switch into position. Push the switch fully 
into position, then slowly release the brake 
pedal and allow it to return to its stop. This 
will automatically adjust the stop-light switch. 
Note: /f the pedal is released too quickly, the 
switch will be incorrectly adjusted. 

6 Reconnect the wiring connector, and 
check the operation of the stop-lights. The 
stop-lights should illuminate after the brake 
pedal has travelled approximately 5 mm. If 
the switch is not functioning correctly, it is 
faulty and may need to be renewed; no other 
adjustment is possible. 

7 On completion, refit the driver's side lower 
facia panel. 


19 Anti-lock braking system 


Note: On all models the ABS unit is a dual 
function unit, and works both the anti-lock 
braking system (ABS) and traction control 
function of the Dynamic Stability Control 
(DSC) system. 

1 ABS is fitted to all models as standard. The 
system comprises a hydraulic block which 
contains the hydraulic solenoid valves and 
the electrically-driven return pump, the four 
roadwheel sensors (one fitted to each wheel), 
and the electronic control module (ECM). 
The purpose of the system is to prevent the 
wheel(s) locking during heavy braking. This is 
achieved by automatic release of the brake on 
the relevant wheel, followed by re-application 
of the brake. 

2 The solenoids are controlled by the ECM, 
which itself receives signals from the four 
wheel sensors (one fitted on each hub), which 
monitor the speed of rotation of each wheel. 
By comparing these signals, the ECM can 
determine the speed at which the vehicle 
is travelling. It can then use this speed to 
determine when a wheel is decelerating at an 
abnormal rate, compared to the speed of the 
vehicle, and therefore predicts when a wheel 
is about to lock. During normal operation, 
the system functions in the same way as a 
non-ABS braking system. In addition to this, 
the brake pedal position sensor (which is 
fitted to the vacuum servo unit) also informs 
the ECM of how hard the brake pedal is being 
depressed. 

3 If the ECM senses that a wheel is about to 
lock, it operates the relevant solenoid valve 
in the hydraulic unit, which then isolates the 
brake caliper on the wheel which is about 
to lock from the master cylinder, effectively 
sealing-in the hydraulic pressure. 

4 |f the speed of rotation of the wheel 
continues to decrease at an abnormal rate, the 
ECM switches on the electrically-driven return 
pump, and pumps the hydraulic fluid back into 
the master cylinder, releasing pressure on the 


20.3 Open the connector box on the inner 
wing, and disconnect the ABS sensor 
wiring plug (arrowed) 
brake caliper so that the brake is released. 
Once the speed of rotation of the wheel returns 
to an acceptable rate, the pump stops; the 
solenoid valve opens, allowing the hydraulic 
master cylinder pressure to return to the caliper, 
which then re-applies the brake. This cycle can 

be carried out at up to 10 times a second. 

5 The action of the solenoid valves and return 
pump creates pulses in the hydraulic circuit. 
When the ABS system is functioning, these 
pulses can be felt through the brake pedal. 

6 The operation of the ABS system is entirely 
dependent on electrical signals. To prevent 
the system responding to any inaccurate 
signals, a built-in safety circuit monitors all 
signals received by the ECM. If an inaccurate 
signal or low battery voltage is detected, the 
ABS system is automatically shut down, and 
the warning light on the instrument panel is 
illuminated to inform the driver that the ABS 
system is not operational. Normal braking 
should still be available, however. 

7 If a fault does develop in the ABS system, 
the vehicle must be taken to a BMW dealer or 
suitably-equipped specialist for fault diagnosis 
and repair. 

8 An accumulator is also incorporated into 
the hydraulic system. As well as performing 
the ABS function as described above, the 
hydraulic unit also works the traction/stability 
control side of the DSC system. If the ECM 
senses that the wheels are about to lose 
traction under acceleration, the hydraulic unit 
momentarily applies the rear brakes to prevent 
the wheel(s) spinning. If the system senses that 
the lateral acceleration/yaw rate of the vehicle 


20.4 Undo the bolt and pull the ABS 
sensor from the hub carrier 


is about to exceed a predetermined threshold 
- resulting in oversteer or understeer, the 
system can apply the brake of each individual 
wheel to maintain stability and prevent/control 
a skid. 

9 The DSC system can also control the 
steering of the vehicle to maintain stability in 
an oversteer or understeer situation - known 
as Active steering. With conventional systems, 
the driver has to actively steer the vehicle in a 
straight line if the brakes are applied on a road 
surface with varying traction levels. In these 
situations, the DSC control unit calculates 
the yaw rate with the brake pressure sensors 
on the front axle, then the DSC control unit 
transmits to the Active Steering control unit 
the yaw-moment compensation correction 
angle needed for stabilisation. 

10 Should a fault develop with the ABS/DSC 
system, the vehicle must be taken to a BMW 
dealer or suitably-equipped specialist who 
will be able to interrogate the systems self- 
diagnosis capacity, and pin-point the fault. 


Accumulator/modulator/ 
hydraulic unit 


1 Although itis possible for the home mechanic 
to remove the hydraulic unit, the unit’s self- 
diagnosis system must be interrogated by 
dedicated test equipment before and after 
removal, and the unit must be bled by BMW 
service test equipment. Consequently, we 
recommend that removal and refitting the 
hydraulic unit should be entrusted to a BMW 
dealer or suitably-equipped specialist. 


Electronic control module (ECM) 


2 In order to remove the ECM, the hydraulic 
unit must first be removed, as the ECM is 
screwed to the side of the hydraulic unit. 
Consequently, we recommend that removal 
and refitting of the ECM is entrusted to a BMW 
dealer or suitably-equipped specialist. 


Front wheel sensor 


Removal 


3 Chock the rear wheels, then firmly apply 
the handbrake, jack up the front of the vehicle 
and support on axle stands. Remove the 
appropriate front roadwheel. Trace the wiring 
back from the sensor to the connector which 
is situated in a protective plastic box. Unclip 
the lid, then free the wiring connector and 
disconnect it from the main harness (see 
illustration). 

4 Slacken and remove the bolt securing the 
sensor to the hub carrier, and remove the 
sensor and lead assembly from the vehicle 
(see illustration). 


Refitting 
5 Prior to refitting, apply a thin coat of multi- 


f i 


20.10 Fold back the wheel arch liner, open 
the connector box, and disconnect the 
ABS sensor wiring plug (arrowed) 
purpose grease to the sensor tip (BMW 

recommend the use of Staborax NBU 12/k). 

6 Ensure that the sensor and hub carrier 
sealing faces are clean, then fit the sensor to 
the hub. Refit the retaining bolt and tighten it 
to the specified torque. 

7 Ensure that the sensor wiring is correctly 
routed and retained by all the necessary 
clips, and reconnect it to its wiring connector. 
Refit the sensor connector into the box and 
securely clip the lid in position. 

8 Refit the roadwheel, then lower the vehicle 
to the ground and tighten the roadwheel bolts 
to the specified torque. 


Rear wheel sensor 


Removal 


9 Chock the front wheels, then jack up the 
rear of the vehicle and support it on axle 
stands. Remove the appropriate roadwheel. 


21.2 Remove the cap from the centre of 
the scuttle panel 


\ à = m l Z. 
21.4 Undo the bolt (arrowed) at the end of 
each brace 


20.11 Undo the bolt (arrowed) and pull the 
sensor from the hub carrier 


10 Remove the sensor as described in 
paragraphs 3 and 4. Note that the sensor 
wiring connector is located behind the wheel 
arch liner. Undo the bolts and pull the rear 
section of the liner forwards to access the 
connector (see illustration). 


Refitting 


11 Refit the sensor as described above in 
paragraphs 5 to 8 (see illustration). 


Front reluctor rings 


13 The front reluctor rings are fixed onto 
the rear of wheel hubs. Examine the rings for 
damage such as chipped or missing teeth. 
If renewal is necessary, the complete hub 
assembly must be dismantled and the bearings 
renewed, with reference to Chapter 10. 


Rear reluctor rings 
14 The rear reluctor rings are pressed onto 


21.3 Undo the bolt beneath the cap 


21.10 Undo the 3 bolts (arrowed) and 
remove the vacuum pump 


the driveshaft outer joints. Examine the 
rings for signs of damage such as chipped 
or missing teeth, and renew as necessary. If 
renewal is necessary, the driveshaft assembly 
must be renewed (see Chapter 8). 


21 Vacuum pump - 
removal and refitting 


4-cylinder petrol engines 


1 A vacuum pump is necessary as, due to 
the Valvetronic system, very little vacuum is 
created in the intake manifold for the brake 
servo. The vacuum pump is located on the 
rear of the cylinder head, and is driven by the 
exhaust camshaft. 


Models with suspension turret braces 


2 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45* anti-clockwise, 
and one without a central slot, which is 
prised from place (see illustration). Note, 
if the cap or seal are damaged, they must 
be renewed. Failure to do so may result in 
water ingress. 

3 Undo the bolt in the centre of the 
scuttle, exposed by the cap removal (see 
illustration). Discard the bolt - a new one 
must be fitted. 

4 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 
illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 


All models 


5 Working at the rear of the engine 
compartment, undo the bolts and remove the 
pollen filter cover (see illustration 10.1). Slide 
the filter from the housing. If necessary, refer 
to Chapter 1A or 1B. 

6 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the 
left-hand cover (see illustration 10.2). 

7 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration 10.3). 

8 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations 10.4a and 10.4b). 

9 Pull the ignition coil plastic cover from the 
rubber retaining grommets. 

10 Disconnect the vacuum hose from the 
pump, undo the three bolts and remove the 
pump (see illustration). Discard the O-ring 
seal, a new one must be fitted. 

11 Refitting is a reversal of removal, ensuring 
the drive lug of the pump engages correctly 
with the slot in the camshaft (see illustration). 
Tighten the pump retaining bolts securely. 
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21.11 Ensure the pump drive engages with 
the slot in the end of the camshaft 


6-cylinder petrol engines 


12 A vacuum pump is necessary as, due to the 
Valvetronic system, very little vacuum is created 
in the intake manifold for the brake servo. The 
vacuum pump is located on the left-hand face 
of the cylinder block, and is driven by a chain 
from the crankshaft sprocket. 

13 Remove the auxiliary drivebelt as 
described in Chapter 1A. 

14 Undo the bolt and remove the auxiliary 
drivebelt tensioner. 

15 The vacuum pump sealing cover must 
now be removed. BMW specify the use of 
several special tools (No 11 9 200, 11 4 362, 
11 4 361 and 11 4 364) to remove and install 
the cover. However, with care it is possible to 
prise the cover from place using a screwdriver, 
and fit a new cover without the use of special 
tools. 

16 Remove the intake manifold as described 
in Chapter 4A. 

17 Rotate the crankshaft pulley bolt clockwise 
until the 3 holes in the vacuum pump drive 
sprocket align with the pump mounting bolts. 
18 The pump sprocket must now be secured 
in position prior to removing the retaining bolt. 
BMW specify the use of tools No 11 4 362 and 
11 0 290 (see illustration). 

19 Slacken the sprocket retaining bolt, and 
the 3 bolts securing the vacuum pump. 

20 Use a screwdriver to push the drive chain 
tensioner to the right-hand side, and lock it in 
this position with a 4.0 mm rod or drill bit (see 
illustration). 

21 Fully unscrew the sprocket bolt and the 
pump mounting bolts, and pull the pump from 
place. Renew the gasket between the pump 
and casing. 

22 Refitting is a reversal of removal, ensuring 
the drive sprocket engages correctly with the 
pump shaft. Tighten the pump retaining bolts 
securely. 


4-cylinder diesel engines 


M47T2 engines 


23 Undo the 2 bolts and remove the plastic 
cover from the top of the engine. 

24 The vacuum pump is located at the front 
of the engine, and is driven by the camshaft. 
25 Remove the EGR pipe/cooler as described 
in Chapter 4C. There is no need to drain the 


21.18 Vacuum pump mounting details 


3 Sprocket retaining bolt 
4 Pump mounting bolts 


1 BMW tool No 11 4 362 
2 BMW tool No 11 0 290 


21.20 Push the chain tensioner to the 


right-hand side and insert a 4.0 mm drill bit 
or rod (arrowed) 

coolant or disconnect the coolant pipes — pull 
the pipe/cooler forwards slightly to facilitate 
vacuum pump removal. Note: /f the vacuum 
pump is being removed as part of the camshaft 
removal procedure, the EGR pipe/cooler must 
be completely removed. 


Zanni G Ae = 
21.27a Undo the bolt (arrowed) and pull 
the pump from the cylinder head 


21.26 Undo the bolt (arrowed) and pull the 
hose connection from the pump 


26 Undo the bolt and disconnect the hose 
connection from the vacuum pump (see 
illustration). Renew the connection O-ring 
seal. 

27 Undothe bolt and remove the vacuum pump. 
Renew the O-ring seal (see illustrations). 


21.27b Renew the pump O-ring seal 


21.28 The pump drive engages with the 
slot in the end of the camshaft 


28 Refitting is a reversal of removal, ensuring 
the drive lug of the pump engages correctly 
with the slot in the camshaft (see illus- 
tration). Tighten the pump retaining bolts 
securely. 


N47 engines 
29 On these engines, the vacuum pump is 


integral with the oil pump. Refer to Chapter 2D 
for the oil pump removal procedure. 


6-cylinder diesel engines 


M57T2 engines 

30 The removal and refitting procedure is 
identical to that described for the M47T2 
engines in paragraphs 24 to 28 of this Section. 
N57 engines 

31 On these engines, the vacuum pump is 
integral with the oil pump. Refer to Chapter 2D 
for the oil pump removal procedure. 
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S asion and steering 
Contents Section number Section number 
Active steering control unit — removal and refitting .............. 23 Rear arms/strut - removal, overhaul and refitting ............... 14 
Dynamic Stability Control — general information and component Rear coil spring — removal and refitting ......... llle. 12 

res ERE EIE RENAL T PENCIL biavousisi) eis vie olay DOCS CIR EL TRN. 27 Rear hub assembly — removal and refitting ................008- 9 
Front anti-roll bar — removal and refitting................020005 T Rear hub: bearings - renewal... err mtm tet 10 
Front anti-roll bar connecting link — removal and refitting ......... 8 Rear hub carrier - removal, overhaul and refitting ........... s... 13 
Front arm balljoint - removal and refitting .................0005 6 Rear shock absorber — removal, overhaul and refitting........... 11 
Front arms/strut — removal, overhaul and refitting............... 5 Steering column - removal, inspection and refitting ............. 17 
Front hub assembly — removal and refitting................00++ 2 Steering column intermediate shaft — removal and refitting. . . . . . . . 19 
Front hub carrier — removal and refitting ............00se0seeee 3 Steering column lock - general information. .......... esee 18 
Front strut - removal, overhaul and refitting. ............ esses 4 Steering rack assembly — removal, overhaul and refitting......... 20 
Front suspension and steering check ......... See Chapter 1A or 1B Steering rack rubber gaiters - renewal. ........... eese 24 
Genoral IGORTIBOIT. EAE I ET OOO RE XR E 1 Steering wheel — removal and refitting. ......... eee 16 
Power steering fluid level check................ See Weekly checks Track rod - renewal ......... 2. eee eer nan 26 
Power steering pump - removal and refitting .................. 21 Track rod end/balljoint — removal and refitting. ........ csse 25 
Power steering pump drivebelt check, adjustment and Wheel alignment and steering angles — general information . .. .... 28 

FORME ova sank Siem ae OU SPAGNA IC AE C See Chapter 1Aor1B Wheel and tyre maintenance and tyre pressure 
Power steering system - bleeding. ......... leen 22 Lore c rai ols shore. NOE SEE C CR CRI ITQ RICE See Weekly checks 
Rear anti-roll bar — removal and refitting ...................00. 15 


Degrees of difficulty 


Difficult, suitable 
for experienced DIY 
mechanic 


N 
acie for competent as 


EN DIY or professional 


Easy, suitable for ES Fairly easy, suitable SS Fairly difficult, 
novice with little ^ | for beginner with — SS 

experience A some experience EN DIY mechanic 
Specifications 

Front suspension 

TIE Rees ane ENIRO RO MOREIRA OER ONC ETT KCK Hae Onn ee 


RAISES aa SIRO CRA VIS 9 SERT OCA vor RR cel coz AN Oe 


Wheel alignment and steering angles 


Independent, with MacPherson struts incorporating coil springs and 
telescopic shock absorbers. Anti-roll bar fitted to all models 


Independent, trailing arms located by upper and lower control arms 
with coil springs and shock absorbers. Anti-roll bar fitted to all models 


Rack and pinion. Power assistance standard on all models 


Note: Vehicle must be laden to simulate front and rear passengers, and a full fuel tank. 


Front wheel: 
Camber angle: 
Sandal Suspension: . «c. «22 «teo aia cm S 4 EOSO aie RA 
SpOHE SUSDOUISIOn Ia. Vs fL C9 S1 9 ob CAO RA RR IE RIA SY 
Maximum difference between sides. ........ isses 
Castor angle: 
Standard BUBBODSIOn (aene <i 5 op) isin hen hx O ES CR 
SPOKES SUSDOnBlOn ores Sese neri n i RIS ENTER 
Maximum difference between sides........... lees 
Tog Setting QODM ELEITA sos die alo o cielo S Ceo o ES P S IO 3 Eu Ua e 
Rear wheel: 
Camber angle: 
Standard SUSDEIVSIOD v ce noon n kim em miei tera 
X roro DRESSES SORTE ETE ET ERES ETTI UIT UY I EA 
Maximum difference between sides. ......... seen 
TOP OREN NES 0080 Loro eese bare Wis tare ate SET a Ra e d 


-18' + 25’ 
-33' + 30’ 
30’ 


Not available 
Not available 
30’ 

0° 14’ + 12’ 


-1° 30’ + 25’ 
-1° 50" + 25' 
30’ 

0° 18’ + 12" 


10«2 Suspension and steering 


Torque wrench settings Nm 


Note: On some fixings different grades of bolt can be used; the grade of each bolt is stamped on the bolt head. 


Ensure that each bolt is tightened to the correct torque for its grade. 


Front suspension 
Anti-roll bar connecting link nuts’ ..........lleeeeee A 58 
Anti-roll bar mounting clamp nuts”... 26.00... cee eee eee n A 22 
Conor Dant nOt cn victuals cae cites TET T TR. owe 165 
Control arm-to-subframe nut:* 
M12: 
8.8: 
91800 1... crine ONERE ROCHE ORTETRIS 6163 ice aa ES 68 
SII CERTO RN MIRO ADIRE UR EUR a) (r1. nade WOR Angle-tighten a further 90° 
12.9: 
DIAS Tonos lie up DR BRR eR AO NUS 40! Soe asa e o NOE 100 
iC C DACIA CROTR ESSE EE N T S OS TS ESSERE SE TCU Angle-tighten a further 90* 
DEC sensor DUIS... 02er be s EA RU oa var RES S ee RI a 8 
Hub/bearng asssmbly^ .. .;o 604 cd6s I expe RIS VIUA SESS 110 
SRE ROY FOUTUU ours cere T Ux VISION PATERE 9 Vno it rat 64 
Strut-to-hub carrier nut:* 
MIS Sosa ove oto cei DE NA PERSE MERA Sore a e v a ne E 45 
MESS renies rnnt c ARR BU ee ORE ER CERA VES 81 
Strut mounting-to-body nuts* 0.0... 06. c ee cee t 34 
Tenpon strat OORE FIR a OS DUE PROUT S EE. ae ee DU 165 
Tension strut-to-subframe nut:* 
M12: 
8.8: 
OUS ONS ATOM RT BOL 76 SV TILE TERT ERTOTT TRIS 68 
SEED RRE LE LEETE EN E E AT a ea is aaO vaa Angle-tighten a further 90° 
10.9: 
C UY PFN N EA A OT EE N See A E NE NONS 100 
IMI N S E T L9 a lesa Sle vj She. tI n Angle-tighten a further 90° 
Rear suspension 
uuu (OU r R A S AAA N E E N AN EEEN PSE N 21 
Anti-roll bar link: 
Lol AEE A RETO, E ON CET ERES EIE. 21 
GGGUUIITRRSETIRCQUPDOTCUO OD IT DIEI IE 58 
Camber arm-to-hub carrier nut*. 2.0.0... cece cece n 165 
Camber arm-to subframe nut*.. 2... 0... 6c cece eee e 165 
Control arm-to-hub carrier bolt:* 
ucl ege te t MORIENS te cie iurc ate TU S 100 
cU COCOS etiim ie NN Angle-tighten a further 90* 
Control arm-to-subframe nut* ... 2.2.2... eee cee eee ee eee eee 100 
Shock absorber upper mounting nut:* 
SOM AR CIATESTCOCQUIETNTICNRT TIO TIONI 27 
MONTE UE SNGEEE ESSE ITQCEERE OE URE T TY SEES T Wars 37 
Shock absorber lower mounting bolts:* 
o ARAS enn NE ERE DURS E TI TI NEL We RK An EE PE 60 
A ODORE A C TORT MSN RUPEE 100 
Shock absorber lower mounting nut*...............6.00e cece eee 37 
VII OUIIWIDDODONTSRETDOTCOQETIOSCTLEYSETRT A DESI. 100 
EE desc Ul PYTCPESEEEERNUVTTTCELRRTTUUERTERRESTOUI 100 
FOR AmPto-SU DEO DUE secures ere ERE REY RR eh y 100 
Traction strut-to-hub carrier bolt:* 
LIU M vigne O d COO IDEE IOCIS ETTERTETIEQ ET OD 100 
GINUBER oles roses ES espe S SR UTC ees E30 s N Angle-tighten a further 90° 
Traction strut-to-subframe nut* .... 6... cece cece een eee 100 
Trailing arm-to-hub carrier nut* .. 1.2... ee ec e ect eeee eee 100 
Trailing arm-to-subframe nut’. ........ leere 100 
Steering 
Lateral acceleration Sensor... eve e rr hn 8 
Power steering pipe union bolts: 
NOIRE DOR uy v4 eno x RA ESSERTERIT EN) wep er. bees. eee es 12 
MISUNDI DOE, n o ein Rn ER SORA S OROD E 9 mea n 35 
Quer Tis eee EC oe TERT 40 
DuC SS UENEREESEEIIERIRYXAXURTRAUANITET RESTI ES 45 
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Torque wrench settings (continued) Nm Ibf ft 
Steering (continued) 
Power steering pump bolts: 
All except 6-cylinder petrol engines... .. 6.6.6... cece ee ee ee eee 22 16 
6-cylinder petrol engines:* 
DDR ore aie A's shake: ik aie SR EAE rie nne e mE SEO 20 15 
SIME eis ais ESQ 14:68 bein S (a/ 5 a4 E Q8 n/a 8 RORQQURR DN RN FA la a Angle-tighten a further 90° 
Power steering pump to coolant pump (4-cylinder petrol engines).... 32 24 
Er uade Vurites s MAPEWESYYTYYXIYTTERTETUEEDLI T Od C EE 22 16 
Steering column universal joint clamp/pinch-bolt*. .......... lisse 22 16 
Steering rack mounting bolts/nuts:* 
SENT Lotes oto Kec ma FPE BERN T 56 41 
OU POSEEN EET S CUT eam Aa NGG a to's side DOC Angle-tighten a further 90* 
BID D5 BG 5.0) Lee RU aieo ertachnmnn rerit CERERI Te 63 46 
Track rod end balljoint retaining nut’ .......... ee eee 165 122 
Tac en CNTIS DUIS Ihe: p 50:5 ede 5:07 E E A rrr die ReneS 40 30 
Track 160 10 etebring FON russes aw eire eren ns 110 81 
[Gu ets Eee ei see es eie UE SEE Kaan eases 120 89 


The independent front suspension is of 
the MacPherson strut type, incorporating 


coil springs and integral telescopic shock 
absorbers. The MacPherson struts are 
located by transverse lower suspension arms, 
which use rubber inner mounting bushes, 
and incorporate a balljoint at the outer 
ends. The front hub carriers, which carry the 
brake calipers and the hub/disc assemblies, 


are bolted to the MacPherson struts, and 
connected to the lower arms through 
balljoints. A front anti-roll bar is fitted to all 
models. The anti-roll bar is rubber-mounted 
and is connected to both suspension struts/ 
lower arms (as applicable) by connecting links 
(see illustration). 


1 Anti-roll bar link 
2 Tension strut 
3 Front anti-roll bar 


4 Strut top mounting 


5 Coil spring 
6 Wheel bearing 


1.1 Front axle details 


7 Hub carrier 
brace 


8 Reinforcement strut/ 


9 Front subframe 
10 Control arm 
11 Shock absorber strut 


1.2 Rear axle details 


1 Hub 4 Coil spring 6 Hub carrier 8 Brace 11 Toe arm 
2 Shock absorber 5 Anti-roll bar 7 Rear 9 Traction strut 12 Trailing arm 
S Anti-roll bar link subframe 10 Control arm 13 Camber arm 
The rear suspension is of the fully The steering rack is mounted onto the front Note that the hub and bearing is only available 
independent type consisting of trailing arms, subframe, and is connected by two track as a complete assembly. 


which are linked to the rear axle carrier by 
various control arms/struts. Coil springs 
are fitted between the upper control arms 
and vehicle body, and shock absorbers are 
connected to the vehicle body and trailing 
arms. A rear anti-roll bar is fitted on all 
models. The anti-roll bar is rubber-mounted, 
and is connected to the upper control arms by 
connecting links (see illustration). 

The steering column is connected to the 
steering rack by an intermediate shaft, which 
incorporates a universal joint. 


Ld 


2.2 Front hub retaining bolts 
(arrowed) 


rods to the steering arms projecting forwards 
from the hub carriers. The track rod ends are 
threaded, to facilitate adjustment. 
Power-assisted steering is fitted as 
standard to all models. The hydraulic 
steering system is powered by a belt-driven 
pump, which is driven off the crankshaft 
pulley, whilst on some models a fully- 
electronic system is available, which has a 
rack-mounted electric motor to provide the 
power assistance. 
Note: The information contained ín this Chapter 
is applicable to the standard suspension set-up. 
On models with M-Technic sports suspension, 
slight differences will be found. Refer to your 
BMW dealer for details. 


Removal 


1 Remove the front brake disc (Chapter 9). 

2 Undo the 4 retaining bolts and remove the 
hub and bearing assembly (see illustration). 
Discard the bolts, new ones must be fitted. 


Refitting 


3 Ensure the mating surfaces of the hub and 
hub carrier are clean, then position the hub on 
the carrier. 

4 Fit the new retaining bolts and tighten them 
to the specified torque. 

5 Refit the brake disc as described in Chap- 
ter 9. 


Note: New suspension strut-to-hub, tension 
strut balljoint and control arm balljoint nuts will 
be required on refitting. 


Removal 


1 Firmly apply the handbrake, then jack up the 
front of the car and support it on axle stands. 
Remove the relevant front roadwheel, then 
undo the fasteners and remove the engine 
undershield (see illustration). 

2 If the hub carrier is to be renewed, remove 
the hub assembly (see Section 2). 

3 If the hub carrier assembly is to be refitted, 


3.1 Undo the bolts (arrowed) and remove the engine undershield 


remove the brake disc and ABS wheel speed 
sensor as described in Chapter 9. 

4 On models with Xenon headlights, release 
the clamp and detach the ride height sensor 
rod from the control arm (see illustration). 

5 Slacken the bolt securing the control arm to 
the front subframe (see illustration). This is to 
prevent damage to the mounting bush as the 
hub carrier is removed. 

6 Detach the control arm and tension strut 
from the hub carrier as described in Section 5 
(see illustrations 5.3 and 5.6). 

7 Undo the nut and detach the track rod end 
from the hub carrier as described in Section 25. 
8 Slacken and remove the bolt securing the 
suspension strut to the hub carrier. Note that 
the bolt is inserted from the front. Slide the hub 
carrier down and off from the end of the strut. 
Discard the nut, a new one must be fitted. 
To ease removal, insert a large screwdriver 
or Allen key into the slot on the back of the 
hub carrier and slightly spread the hub carrier 
clamp (see illustrations). Take care to spread 
the carrier clamp only as much as absolutely 
necessary, as excessive force will cause 
damage. 

9 Examine the hub carrier for signs of wear or 
damage, and renew if necessary. 


Refitting 


10 Prior to refitting, clean the threads of the 
strut-to-hub carrier bolt hole by running a tap 
of the correct thread size and pitch down it. 


HAYNES If a suitable tap is not avail- 


able, clean out the holes 
cut in its threads. 


11 Locate the hub carrier correctly with the 
suspension strut, ensuring that the locating 
pins on the strut slide into the slot in the hub 
carrier clamp (see illustration). Slide the hub 
carrier up until it contacts the 'stop' on the 
strut. Fit the bolt from the front and tighten the 
new nut to the specified torque. 


12 Engage the hub carrier with the control 
arm balljoint stud, and fit the new retaining 
nut. Tighten the nut to the specified torque. 
13 Engage the tension strut balljoint with the 
hub carrier, fit the new nut and tighten it to the 
specified torque. 

14 Engage the track rod balljoint in the hub 
carrier, then fit a new retaining nut and tighten 
it to the specified torque. 

15 Fit the new hub assembly (see Section 2) 
where applicable. 

16 On models where the hub was not 
disturbed, refit the ABS wheel speed sensor 
and disc (see Chapter 9). 

17 Refit the roadwheel and the undershield, 


3.5 Control arm-to-subframe boit 
(arrowed) 


3.8b Using an Allen key to slightly spread 
the hub carrier clamp 
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3.4 Release the clamp (arrowed) and detach the sensor rod 


then lower the car to the ground and tighten 
the wheel bolts to the specified torque. 


4 Frontstrut- — — 


Removal 


1 Chockthe rear wheels, apply the handbrake, 
then jack up the front of the car and support 
on axle stands. Remove the appropriate 
roadwheel. Undo the fasteners and remove 
the engine undershield. 


3.8a Note that the bolt (arrowed) is 
inserted from the front 


3.11 Ensure the locating pins (arrowed) 
slide into the slot 


4.8 Counterhold the balljoint, and undo the 
anti-roll bar link nut 


4.11 ... then undo the bolt 


2 Remove the brake disc as described in 
Chapter 9. 

3 Trace the wiring back to the connectors, 
and disconnect the ABS wheel speed sensor 
and the brake pad wear sensor. Unclip the 
wiring from any retaining clips. 

4 On models with Xenon headlights, release 
the clamp and detach the ride height sensor 
rod from the control arm (see illustration 3.4). 

5 Slacken the bolt/nut securing the control arm 
to the front subframe (see illustration 3.5). This 
is to prevent damage to the mounting bush as 
the hub carrier is removed. 

6 Detach the control arm and tension strut 
from the hub carrier as described in Section 5 
(see illustrations 5.3 and 5.6). 

7 Undo the nut and detach the track rod end 
from the hub carrier as described in Section 25. 

8 Counterhold using the flats on the balljoint 
shank, then undo the nut securing the anti-roll 
bar link to the strut (see illustration). Discard 


4.13a Note the centring pin (arrowed) 


4.10 Remove the cap from the centre of 
the scuttle trim panel... 


\ 


4.12 Undo the bolts each side at the end 
of the braces 

the nut - a new one must be fitted. Note that the 

brake hose bracket is also retained by the nut. 

9 Place a trolley jack under the hub carrier to 

prevent it falling as the upper mounting nuts 

are removed. 


Models with suspension turret braces 


10 Remove the plastic cap from the centre 
of the scuttle trim panel. Two different types 
of the cap are fitted: one with a central slot, 
removed by rotating it 45? anti-clockwise, 
and one without a central slot, which is prised 
from place (see illustration). Note, if the cap 
or seal are damaged, they must be renewed. 
Failure to do so may result in water ingress. 

11 Undo the bolt in the centre of the scuttle, 
exposed by the cap removal (see illustration). 
Discard the bolt — a new one must be fitted. 

12 Undo the bolt at each outer end of the 
braces, then hold the rubber grommet in place 
and slide the braces outwards from place (see 


4.13b Recover the sealing washer . . . 


illustration). Do not allow the grommet to be 
displaced. Discard the bolts - new ones must 
be fitted. 


All models 


13 From within the engine compartment, 
unscrew the strut upper mounting nuts, then 
carefully lower the strut assembly out from 
underneath the wing. Note: On some models, 
a centring pin fixed to the strut upper mounting 
plate, aligns with a corresponding hole in the 
vehicle body work (see illustration). On models 
where no centring pin is fitted, make alignment 
marks between the mounting plate and vehicle 
body. It is essential that the mounting plate is 
fitted to its original location to preserve the strut 
camber angle. Recover the sealing washer and 
mounting shim from between the strut and the 
wing (see illustration). 


Overhaul 


Warning: Before attempting to 
A dismantle the front suspension 
strut, a suitable tool to hold the coil 
spring in compression must be obtained. 
Adjustable coil spring compressors are 
readily available, and are recommended for 
this operation. Any attempt to dismantle 
the strut without such a tool is likely to 
result in damage or personal injury. 
14 With the strut removed from the car, clean 
away all external dirt, then mount it upright in 
a vice. 
15 Slacken and remove the bolt securing the 
suspension strut to the hub carrier. Remove 
the brake ABS sensor wiring bracket, then 
slide the hub carrier down and off from the end 
of the strut. Discard the nut, a new one must 
be fitted. To ease removal, insert a suitably- 
sized Allen key into the slot on the back of the 
hub carrier and slightly spread the hub carrier 
clamp (see illustrations 3.8a and 3.8b). Take 
care to spread the carrier clamp only as much 
as absolutely necessary, as excessive force 
will cause damage. 
16 Fit the spring compressor, and compress 
the coil spring until all tension is relieved from 
the upper spring seat (see illustration). 
17 Remove the cap from the top of the strut 
to gain access to the strut upper mounting 
retaining nut. Slacken the nut whilst retaining 
the strut piston with a suitable Allen bit (see 
illustrations). 


4.13c ...and mounting shim 
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4.16 Compress the spring until the upper 
seat is no longer under tension 


... then undo the nut using a socket 
and hollow ratchet 


4.17c 


18 Remove the mounting nut, and lift off the 
mounting plate complete with thrust bearing, 
shim, washer and supporting ring/seat. 

19 Lift off the coil spring, followed by the 
bump stop, gaiter and lower spring seat. 

20 With the strut assembly now completely 
dismantled, examine all the components for 
wear, damage or deformation, and check the 
upper mounting bearing for smoothness of 
operation. Renew any of the components as 
necessary. 

21 Examine the strut for signs of fluid 
leakage. Check the strut piston for signs of 
pitting along its entire length, and check the 
strut body for signs of damage. 

22 |f any doubt exists about the condition 
of the coil spring, carefully remove the spring 
compressors, and check the spring for 
distortion and signs of cracking. Renew the 
spring if it is damaged or distorted, or if there 
is any doubt as to its condition. 


= 


= w 


4.26b Refit the shim... 


4.17a Prise off the cap 


4.24a Refit the lower spring seat... 


23 Inspect all other components for damage 
or deterioration, and renew any that are 
suspect. 

24 Refit the lower spring seat, and slide the 
bump stop and gaiter onto the strut piston 
(see illustrations). 


4.25 Ensure the spring end and seat 
(arrowed) are correctly located 


4.17b Use an Allen bit to prevent the 
piston rod rotating ... 


4.24b ... followed by the gaiter and bump 
stop 

25 Fit the coil spring onto the strut, making 

sure the rubber seat and spring are correctly 

located (see illustration). 

26 Fit the support ring/seat, shim, washer and 

upper mounting plate, so that the spring end 

is against the seat stop (see illustrations). 


4.26a Fit the support ring/seat, aligning 
the spring end with the seat (arrowed) 


i ee E em 
4.26d ...and upper mounting plate 


5.3a Undo the control arm balljoint nut 
(arrowed)... 


27 Fit the new mounting plate nut and tighten 
it to the specified torque. 

28 Ensure the spring ends and seats are 
correctly located, then carefully release the 
compressor and remove it from the strut. Refit 
the cap to the top of the strut. 


Refitting 


29 Refitting is a reversal of removal, noting 
the following points: 
a) Tighten all fasteners to their specified 
torque where given. 
b) Renew all self-locking nuts. 
c) We recommend the front wheel alignment 
is checked at the earliest opportunity. 
On models with active steering, have the 
steering angle sensor calibration checked 
using BMW diagnostic equipment. Entrust 
this task to a BMW dealer or suitably- 
equipped specialist. 


5 Frontarms/strut - 


Note: New control arm front balljoint nuts will 
be required on refitting. 


Removal 


1 Chock the rear wheels, firmly apply the 
handbrake, then jack up the front of the 
car and support on axle stands. Remove 
the appropriate front roadwheel. Undo the 
fasteners and remove the engine undershield 
(see illustration 3.1). 


5.6 Use a Torx bit to counterhold the 
tension strut balljoint shank nut 


^ 


5.3b ... and tap the balljoint from the hub 
carrier 


Control arm 


2 On models fitted with suspension ride height 
sensors, release the clamp and disconnect the 
sensor link bracket from the arm. 

3 Unscrew the control arm balljoint nut to the 
point where the edge of the nut is flush with 
the end of the balljoint shank, then release the 
arm from the hub carrier by gently tapping the 
end of the balljoint shank with a soft-faced 
hammer (see illustrations). There is no need 
to use a balljoint separator. 

4 Undo the nut and pull the inner mounting 
bolt from the control arm (see illustration 3.5). 
Note that the bolt is inserted from the rear. 
Discard the nut - a new one must be fitted. 

5 Remove the lower arm assembly from 
underneath the car. Note that the balljoint may 
be a tight fit in the crossmember and may 
need to be tapped out of position. 


Tension strut 


6 Undo the tension strut balljoint nut. If 
necessary, use a Torx bit in the end of the 
balljoint shank to counterhold the nut, then 
release the arm from the hub carrier by gently 
tapping the end of the balljoint shank with a 
soft-faced hammer (see illustration). There is 
no need to use a balljoint separator. 

7 Undo the inner mounting bolt and remove 
the strut from the subframe (see illus- 
tration). Discard the nut - a new one must 
be fitted. 


Overhaul 


8 Thoroughly clean the arm or strut and 
the area around the mountings, removing 


5.7 Tension strut-to-subframe bolt 
(arrowed) 


all traces of dirt and underseal if necessary, 
then check carefully for cracks, distortion or 
any other signs of wear or damage, paying 
particular attention to the mounting bushes 
and balljoint. Note that the balljoints are 
integral with both the arm and the strut. If 
the tension strut bush requires renewal, the 
strut should be taken to a BMW dealer or 
suitably-equipped garage. A hydraulic press 
and suitable spacers are required to press 
the bush out of position and install the new 
one. 


Refitting 


Control arm 


9 Locate the inner end of the control arm with 
the subframe, insert the bolt from the rear, 
then fit the new nut - do not tighten the nut 
at this stage. On models with height sensors, 
refit the bracket before fitting the retaining 
nut. 

10 Ensure the balljoint studs and mounting 
holes are clean and dry, then offer up the 
control arm, and engage the balljoint with 
the hub carrier. If necessary, press the inner 
balljoint stud into position using a jack 
positiones beneath the arm. 

11 Fit a new nut to the outer balljoint 
stud, and tighten it to the specified torque 
setting. 

12 On models equipped with suspension ride 
height sensors, refit the sensor link bracket to 
the control arm and secure the clamp. 

13 Refit the roadwheel, then lower the car to 
the ground and tighten the wheel bolts to the 
specified torque. 

14 With the weight of the vehicle on the 
wheels, tighten the control arm inner bolt/nut 
to the specified torque. 

15 Refit the engine undershield. 

16 On models with active steering, it may be 
necessary to have the steering angle sensor 
calibration carried out using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 

17 We recommend that the front wheel 
alignment is checked at the earliest 
opportunity. On models with active steering, 
have the steering angle sensor calibration 
checked using BMW diagnostic equipment. 
Entrust this task to a BMW dealer or suitably- 
equipped specialist. 

Tension strut 


18 Locate the inner end of the strut in the 
subframe bracket, then insert the bolt and 
fit the new nut. Do not tighten the nut at this 
stage. 

19 Engage the strut balljoint with the hub 
carrier, fit the new nut and tighten it to the 
specified torque. 

20 Refit the roadwheel, then lower the car to 
the ground and tighten the wheel bolts to the 
specified torque. 

21 With the weight of the vehicle on the 
wheels, tighten the strut inner bolt/nut to the 
specified torque. 

22 Refit the engine undershield. 


The balloints on both the tension strut 
and control arm are integral, and cannot be 
renewed separately. If defective, the complete 
arm/strut must be renewed, as described in 
Section 5. 


7 Front anti-roll bar - 
removal and refitting 


Removal 


1 Chock the rear wheels, firmly apply the 
handbrake, then jack up the front of the 
car and support on axle stands. Undo the 
fasteners and remove the engine undershield, 
then remove both front roadwheels. 

2 Unscrew the retaining nuts, and free the 
connecting link from each end of the anti-roll 
bar using a second spanner to counterhold 
the balljoint stud (see illustration). 

3 Make alignment marks between the 
mounting bushes and anti-roll bar, then 
slacken the anti-roll bar mounting clamp 
retaining nuts (see illustration). 

4 Undo the nuts and remove both clamps 
from the subframe, and manoeuvre the 
anti-roll bar out from underneath the car. 
Remove the mounting bushes from the bar. 
Discard the self-locking nuts - new ones 
must be fitted. 

5 Carefully examine the anti-roll bar 
components for signs of wear, damage or 
deterioration, paying particular attention to the 
mounting bushes. Renew worn components 
as necessary. 


Refitting 


6 Fit the rubber mounting bushes to the 
anti-roll bar, aligning them with the marks 
made prior to removal. Rotate each bush so 
that its flat surface is uppermost, and the split 
side on the rear. 

7 Offer up the anti-roll bar, and manoeuvre 
it into position. Refit the mounting clamps, 
and fit the new retaining nuts. Ensure that the 
bush markings are still aligned with the marks 
on the bars, then tighten the mounting clamp 
retaining nuts to the specified torque. 

8 Engage the anti-roll bar connecting links 
with the bar. Make sure the flats on the 
balljoint shank are correctly located against 
the lugs on the bar then fit the new retaining 
nuts and tighten to the specified torque. 

9 Refit the brackets to the centre of the 
anti-roll bar and tighten the bolts securely. 

10 Refit the undershield, then refit the 
roadwheels, lower the car to the ground 
and tighten the wheel bolts to the specified 
torque. 


7.2 Use a second spanner to counterhold 
the anti-roll bar balljoint stud 


8 desis cotra 
removal and refitting. 


Note: New connecting link nuts will be 
required on refitting. 


Removal 


1 Firmly apply the handbrake, then jack up 
the front of the car and support it on axle 
stands. 

2 Unscrew the retaining nut, and free the 
connecting link from the anti-roll bar using 
a second spanner to counterhold the link 
balljoint stud. 

3 Slacken and remove the nut securing the 
link to the suspension strut, using a second 
spanner to counterhold the link balljoint stud 
(see illustration 4.8). 

4 Check the connecting link balljoints for 
signs of wear. Check that each balljoint is free 
to move easily, and that the rubber gaiters 
are undamaged. If necessary renew the 
connecting link. 


Refitting 


5 Refitting is a reverse of the removal 
sequence, using new nuts and tightening 
them to the specified torque setting. 


9 Rear hub assembly - 


Note: The hub assembly should not be 
removed unless it, or the hub bearing, is to be 
renewed. The hub is a press fit in the bearing 
inner race, and removal of the hub will damage 
the bearings. If the hub is to be removed, 
be prepared to renew the hub bearing at the 
same time. 

Note: A /ong bolt/length of threaded bar and 
suitable washers will be required on refitting. 


Removal 


1 Remove the relevant driveshaft as described 
in Chapter 8. 

2 Remove the brake disc as described in 
Chapter 9. 

3 Bolt a slide hammer to the hub surface, 
and use the hammer to draw the hub out from 
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7.3 Note that the split-side of the anti-roll 
bar bush is at the rear (arrowed) 


the bearing. If the bearing inner race stays 
attached to the hub, a puller will be required 
to draw it off. 

4 With the hub removed, renew the bearing 
as described in Section 10. 


Refitting 


5 Apply a smear of oil to the hub surface, and 
locate it in the bearing inner race. 

6 Draw the hub into position using a long 
bolt or threaded length of bar and two nuts. 
Fit a large washer to either end of the bolt/ 
bar, so the inner one bears against the bearing 
inner race, and the outer one against the hub. 
Slowly tighten the nut(s) until the hub is pulled 
fully into position. Note: Do not be tempted 
to knock the hub into position with a hammer 
and drift, as this will almost certainly damage 
the bearing. 

7 Remove the bolt/threaded bar and washers 
(as applicable), and check that the hub bearing 
rotates smoothly and easily. 

8 Refit the brake disc as described in Chap- 
ter 9. 

9 Refit the driveshaft, referring to Chapter 8. 


10 Rear hub bearings - 


1 Remove the rear hub as described in 
Section 9. 

2 Remove the hub bearing retaining circlip 
from the trailing arm. 

3 Tap the hub bearing out from the hub carrier 
using a hammer and suitable punch. 

4 Thoroughly clean the hub carrier bore, 
removing all traces of dirt and grease, and 
polish away any burrs or raised edges which 
might hinder reassembly. Renew the circlip if 
there is any doubt about its condition. 

5 On reassembly, apply a light film of clean 
engine oil to the bearing outer race to aid 
installation. 

6 Locate the bearing in the hub carrier and tap 
it fully into position, ensuring that it enters the 
carrier squarely, using a suitable tubular spacer 
which bears only on the bearing outer race. 

7 Secure the bearing in position with the 
circlip, making sure it is correctly located in 
the hub carrier groove. 

8 Fit the rear hub as described in Section 9. 


10°10 Suspension and steering 


11.4 Rear shock absorber lower mounting 
nut (arrowed) 


11 Rear shock absorber - 
removal, overhaul and refitting x 
EN 


Removal 


1 Check the front wheels, then jack up the rear 
of the car and support it on axle stands. To 
improve access, remove the rear roadwheel. 
2 Remove the luggage compartment side trim 
panel as described in Chapter 11. 

3 Position a jack underneath the hub carrier, 
and raise the jack so that it is supporting the 
weight of the carrier. This will prevent the hub 
carrier dropping when the shock absorber is 
unbolted. 

4 Slacken and remove the nut securing the 


11.5a When refitting the rubber cap above 
the shock absorber mounting, the arrow 
must point upwards 


11.6a Undo the shock absorber mounting 
bolts (arrowed) . . . 


shock absorber to the lower mounting (see 
illustration). Counterhold the shock absorber 
shaft with a spanner. 

5 From within the luggage compartment, 
prise up the rubber cap, then unscrew the 
upper mounting nut, counterholding the 
shock absorber shaft with a spanner (see 
illustrations). Lower the shock absorber out 
from underneath the car. 

6 If required, undo the two bolts and remove 
the mounting from the suspension arm (see 
illustrations). 


Overhaul 


7 Remove the trim cap, bump stop and 
protective tube. 

8 Examine the shock absorber for signs of 
fluid leakage. Check the piston for signs of 
pitting along its entire length, and check the 
body for signs of damage. While holding it in 
an upright position, test the operation of the 
shock absorber by moving the piston through 
a full stroke, and then through short strokes of 
50 to 100 mm. In both cases, the resistance 
felt should be smooth and continuous. If the 
resistance is jerky, or uneven, or if there is 
any visible sign of wear or damage, renewal is 
necessary. 

9 Inspect all other components for signs of 
damage or deterioration, and renew any that 
are suspect. 

10 Slide the tube, bump stop and cap onto 
the shock absorber. 


11.5b Rear shock absorber upper 
mounting nut (arrowed) 


11.6b ... and manoeuvre the mounting 
from place 


Refitting 

11 If removed, refit the lower mounting to the 
suspension arm, and tighten the bolts to the 
specified torque. 

12 Ensure the upper mounting and body 
contact surfaces are clean and dry. 

13 Manoeuvre the shock absorber into 
position, and fit the new upper mounting nut. 
14 Engage the lower end of the shock 
absorber with the mounting, then fit the nut, 
tightening it to the specified torque. 

15 Tighten the upper mounting nut to the 
specified torque setting then refit the rubber 
cap over the upper mounting, noting that the 
arrow must point upwards. 

16 Refit the luggage compartment trim 
panel. 

17 Refit the roadwheel and lower the car to 
the ground. 


12 Rear coil ng - À 
removal and refitti N 
ES 

Removal 


1 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands. 
Remove the relevant roadwheel. 

2 The coil spring must be removed 
using a special BMW tool Nos 33 5 011/ 
012/013/014/015/016. Do not attempt to 
remove the coil spring without this tool. 

3 Insert the lower collar of the special tool 
(No 33 5 012) above the lowest coil of the 
spring, ensuring it makes the maximum 
contact with the spring, and locates correctly. 
4 Insert the guide spindles (Nos 33 5 013, 
33 5 014 and 33 5 015) through the base of 
the spring, and up through the lower collar. 

5 Insert the upper collar of the special 
tool (No 33 5 011) below the highest coil of 
the spring, ensuring it makes the maximum 
contact with the spring, and locates correctly 
with the upper end of the guide spindles. 

6 Fit the tool No 33 5 016 over the lower 
end of the guide spindles, then tighten the 
spindles and compress the spring just enough 
to remove it. Do not fully compress the spring 
or it will be damaged. 

7 Inspect the spring closely for signs of 
damage, such as cracking, and check the 
spring seats for signs of wear. Renew worn 
components as necessary. 


Refitting 


8 Manoeuvre the compressed spring into 
place, ensuring the ends of the coils and the 
seats are correctly aligned. 

9 Gradually release the tension on the spring, 
ensuring it locates correctly with the spring 
seats as it extends. 

10 Refit the roadwheel then lower the car 
to the ground. Tighten the wheel bolts to the 
specified torque. 


Sd 
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13 Rear hub carrier — 


Removal 


1 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands. 
Remove the relevant roadwheel. 

2 Remove the relevant driveshaft (see Chap- 
ter 8). 

3 Remove the brake disc and ABS wheel 
speed sensor as described in Chapter 9. 

4 Referring to Chapter 9, disconnect the 
handbrake cable from the rear wheel. 

5 Remove the coil spring as described in 
Section 12. 

6 Position a jack underneath the hub carrier, 
and support the weight of the arm. 

7 Slacken and remove the shock absorber 
lower mounting nut, then undo the 2 bolts and 
remove the shock absorber mounting - refer 
to Section 11. 

8 Undo the bolt and detach the anti-roll bar 
link from the hub carrier (see illustration). 

9 Disconnect the trailing arm, traction strut, 
tow arm, control arm and camber arm from 
the hub carrier as described in Section 14, 
then remove the hub carrier. 


Overhaul 


10 Thoroughly clean the hub carrier and the 
area around the carrier mountings, removing 
all traces of dirt and underseal if necessary. 
Check carefully for cracks, distortion or 
any other signs of wear or damage, paying 
particular attention to the mounting bushes 
and balljoint. If either bushes or balljoint 
requires renewal, the hub carrier should be 
taken to a BMW dealer or suitably-equipped 
garage. A hydraulic press and suitable spacers 
are required to press the bushes/balljoint out 
of position and install the new ones. Inspect 
the pivot bolts for signs of wear or damage 
and renew as necessary. 


Refitting 


11 Refitting is a reversal of removal, noting 
the following points: 

a) Renew all self locking nuts. 

b) Only tighten the trailing arm, traction strut, 


14.4 Undo the bolts and remove the 
trailing arm (arrowed) 


13.8 Anti-roll bar link bolt (arrowed) 


toe arm, control arm and camber arm 
bolts/nuts when the weight of the vehicle 
is back on the wheels. 

c) Tighten all fasteners to their specified 
torque where given. 

d) Have the rear wheel alignment checked at 
the earliest opportunity. 


14 Rear arms/strut - 
removal, overhaul and refitting 


X 


Removal 


1 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands 
(see Jacking and vehicle support). Remove 
the relevant roadwheel. 


Control arm 
2 Undo the bolt securing the control arm to 


l 


14.2 Control arm-to-hub carrier bolt 
(arrowed) 


14.8a Camber arm 


the hub carrier (see illustration). Discard the 
bolt - a new one must be fitted. 

3 Undo the nut, and pull out the bolt securing 
the arm to the rear subframe (see illustration). 
Note that the bolt is inserted from the front. 
Discard the nut — a new one must be fitted. 


Trailing arm 


4 Undo the bolts and detach the trailing 
arm from the hub carrier and rear subframe 
(see illustration). Note that the inner bolt is 
inserted from the rear, whilst the outer bolt is 
inserted from the front. Discard the nuts - new 
ones must be fitted. 


Camber arm 


5 Remove the rear coil spring as described in 
Section 12. 

6 Undo the 2 bolts and remove the shock 
absorber lower mounting from the camber 
arm (see illustration 11.6a). Note that the 
nuts must be renewed. 

7 Support the hub carrier with a trolley jack. 

8 Make alignment marks between the camber 
arm and the inner eccentric bolt head, then 
undo the nuts and remove the arm retaining 
bolts (see illustrations). Note that the inner 
bolt is inserted from the front, whilst the outer 
bolt is inserted from the rear. Renew the 
self-locking nuts. 

9 Manoeuvre the camber arm from position. 


Traction strut 


10 Undo the bolt and detach the anti-roll bar 
link from the hub carrier (see illustration 13.8). 
11 Undo the bolt securing the traction strut 
to the hub carrier (see illustration). Discard 
the bolt - a new one must be fitted. Note that 


14.3 Control arm-to-subframe bolt 
(arrowed) 


pcm 2 - : 
14.8b Make alignment marks between the 
eccentric bolt head (arrowed) and the arm 


14.11 Hub carrier end of the traction strut 
(arrowed) 

the tapered side of the strut bushing must fit 
against the hub carrier. 

12 Undo the nut and pull the inner mounting 
bolt from the bracket (see illustration). 
Discard the nut - a new one must be fitted. 

13 Manoeuvre the traction strut from position. 


Toe arm 


14 Make alignment marks between the toe arm 
inner eccentric bolt head and the subframe. 

15 Undo the bolt securing the toe arm to the 
hub carrier (see illustration). 

16 Undo the nut, then pull the inner eccentric 
bolt from the subframe. On some models, it's 
necessary to unclip the plastic cover from the 
bolt head. Note that the bolt is inserted from 
the front. Discard the self-locking nut - a new 
one must be fitted. 


Overhaul 


17 Thoroughly clean the arms/strut and the 
area around the mountings, removing all traces 


15.3 Use a slim spanner to counterhold 
the anti-roll bar link balljoint shank 


15.7 Clamp the flexible hoses 


14.12 Traction strut-to-subframe bolt 
(arrowed) 

of dirt and underseal if necessary. Check for 
cracks, distortion or any other wear or damage, 
paying particular attention to the mounting 
bushes. If the bushes require renewal, the 
arm/strut should be taken to a BMW dealer or 
suitably-equipped garage. A hydraulic press 
and suitable spacers are required to press the 
bushes out of position and fit the new ones. 
18 Inspect the pivot bolts for signs of wear or 
damage, and renew as necessary. 
Refitting 
19 Refitting is a reversal of removal, noting 
the following points: 

a) Renew all self-locking nuts. 

b) Only tighten the trailing arm, traction strut, 
toe arm, control arm and camber arm 
bolts/nuts when the weight of the vehicle 
is back on the wheels. 

c) Tighten all fasteners to their specified 
torque where given. 


15.6 Undo the bolts (arrowed) and remove 
the brace each side 


15.8 Subframe mounting bolt 
(arrowed) 


14.15 Toe arm (arrowed) 


d) Have the rear wheel alignment checked at 


the earliest opportunity. 
15 Rear anti-roll bar - A 
removal and refitting x 
~ 
Removal 


1 Remove both rear coils springs as described 
in Section 12. 

2 Remove the control arm from the left-hand 
side and both traction struts as described in 
Section 14. 

3 Undo the nuts and detach both anti-roll 
bar links from the anti-roll bar (see illus- 
tration). 

4 It's now necessary to lower the rear 
subframe a little to enable the anti-roll bar 
to be removed. Begin by undoing the rear 
exhaust section mountings and heat shield. 

5 Disconnect the wiring for the rear ABS 
sensors and brake pads wear sensors at the 
junction on the rear subframe. 

6 Undo the bolts securing the braces each . 
side at the front of the subframe to the vehicle 
body (see illustration). 

7 Use clamps on the rear brake flexible hoses, 
then disconnect the hoses from the rigid pipes 
(see illustration). 

8 Support the rear subframe with a trolley 
jack and suitable sections of wood, then 
slacken the subframe mounting bolts and 
lower the subframe as much as possible 
without placing any strain on the brake hoses 
(see illustration). 

9 Make alignment marks between the 
mounting bushes and anti-roll bar, then 
slacken the anti-roll bar mounting clamp 
retaining bolts (see illustration). 

10 Remove both clamps from the subframe, 
and manoeuvre the anti-roll bar out from 
underneath the car. Remove the mounting 
bushes from the bar. 

11 Carefully examine the anti-roll bar 
components for signs of wear, damage or 
deterioration, paying particular attention 
to the mounting bushes. Renew any worn 
components as necessary. 


Refitting 
12 Fit the rubber mounting bushes to the 


15.9 Anti-roll bar clamp bolts (arrowed) 


anti-roll bar, aligning them with the marks 
made prior to removal. 

13 Offer up the anti-roll bar, and manoeuvre it 
into position. 

14 Refit the mounting clamps, and fit the 
bolts. Ensure that the bush markings are 
still aligned with the marks on the bars, then 
securely tighten the mounting clamp retaining 
bolts. 

15 Refitting is a reversal of removal, noting 
the following points: 

a) Renew all self-locking nuts. 

b) Only tighten the traction strut, and control 
arm bolts/nuts when the weight of the 
vehicle is back on the wheels. 

c) Tighten all fasteners to their specified 
torque where given. 

d) Reconnect the brake hoses and bleed the 
hydraulic system as described in Chapter 9. 

e) Have the rear wheel alignment checked at 


the earliest opportunity. 
16 Steering wheel - ES 
removal and refitting FS 
EN 
Removal 


1 Set the front wheels in the straight-ahead 
position, and set the steering lock. 

2 Remove the airbag unit from the centre of 
the steering wheel, referring to Chapter 12. 

3 Slacken and remove the steering wheel 
retaining bolt. Disconnect the steering wheel 
wiring plug(s) (see illustration). 

4 Mark the steering wheel and steering 
column shaft in relation to each other, then lift 
the steering wheel off the column splines. If it is 
tight, tap it up near the centre, using the palm 
of your hand, or twist it from side-to-side, whilst 
pulling upwards to release it from the shaft 
splines (see illustration). The airbag contact 
unit will automatically be locked in position as 
the wheel is removed; do not attempt to rotate 
it whilst the wheel is removed. 


Refitting 
5 Refitting is the reverse of removal, noting 
the following points. 

a) If the contact unit has been rotated 


with the wheel removed, centralise it by 
pressing down on the white button and 


16.3 Undo the steering wheel retaining 
bolt (arrowed) 
rotating its centre fully anti-clockwise. 
From this position, rotate the centre back 
through three complete rotations in a 
clockwise direction. 

b) Engage the wheel with the column 
splines, aligning the marks made on 
removal, and tighten the steering wheel 
retaining bolt to the specified torque. 

c) Refit the airbag unit (see Chapter 12). 


17 Steering column - EN 
removal, inspection X 
and refitting * 


Note: New steering column shear-bolts, and 
an intermediate shaft clamp bolt/nut, will be 
required on refitting. 


Removal 


1 Disconnect the battery negative terminal 
(see Chapter 5A). 


17.2 Undo the 3 bolts (arrowed) and 
remove the panel above the pedals 


17.5a Unclip the column upper shroud 
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16.4 Make alignment marks (arrowed) 
between the steering wheel and the shaft 
2 Undo the 3 Torx bolts and remove the lower 
facia panel above the driver's pedals (see 
illustration). Disconnect any wiring plugs as 

the panel is withdrawn. 

3 Reach up behind the facia, and pull the 
footwell heating duct downwards from the 
driver's side lower facia, and detach it from the 
heater distribution housing (see illustration). 
Release the wiring harness from the duct as 
it's withdrawn. 

4 Fully extend, and set the wheel in the 
lowest position. Remove the steering wheel 
as described in Section 16. 

5 Using a blunt, flat-bladed tool, carefully 
prise the column upper shroud from the lower 
shroud, set the column in the highest position, 
then press the retaining clip each side outwards 
a little, and pull the lower column shroud 
downwards. If required, unclip the upper 
shroud from the gap cover (see illustrations). 
6 Disconnect the wiring connectors from 


17.3 Unclip the right-hand footwell heating 
duct 


17.5b Squeeze together the clips and 
detach the upper shroud from the gaiter 
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17.6a Disconnect the switch gear wiring 
plugs... 

the column switches and free the harness 
from its retaining clips on the column (see 
illustrations). Note the connector on the top 
side of the column. 
7 Slide up the rubber gaiter at the base of the 
column (see illustration). 
8 Slacken and remove the clamp bolt, and 
disengage the shaft from the column (see 
illustration). Discard the bolt - a new one 
must be fitted. 
9 Undo the 4 mounting bolts and pull the 
column to the rear (see illustrations). 


Inspection 


10 The steering column incorporates a 
telescopic safety feature. In the event of 
a front-end crash, the shaft collapses and 
prevents the steering wheel injuring the driver. 
Before refitting the steering column, examine 
the column and mountings for damage and 
deformation, and renew as necessary. 


17.8 Undo the clamp bolt (arrowed - 
viewed from the engine compartment) 


17.9b ...the lower mounting bolts 
(arrowed) ... 


17.6b ... and the plug on the top of the 
column (arrowed) 

11 Check the steering shaft for signs of free 
play in the column bushes. If any damage or 
wear is found on the steering column bushes, 
the column should be overhauled. Overhaul of 
the column is a complex task requiring several 
special tools, and should be entrusted to a 
BMW dealer. 
Refitting 
12 Manoeuvre the column into position and 
engage it with the intermediate shaft splines, 
aligning the marks made prior to removal. 
13 Locate the column in position and screw 
in the mounting bolt. Tighten them to the 
specified torque. 
14 Reconnect the wiring connectors to the 
ignition switch and column switches, and 
secure the wiring to the column, ensuring it is 
correctly routed. 
15 Ensure the intermediate shaft and column 
marks are correctly aligned, and insert the 


17.9a Undo the upper mounting bolts 
(arrowed)... 


17.9c 


...and manoeuvre the column 
rearwards 


17.7 Pull up the gaiter at the base of the 
column 


column into the shaft. Fit the new clamp bolt 
and tighten it to the specified torque. 

16 Refit the rubber gaiter to the bulkhead at 
the base of the column. 

17 Refit the lower and upper steering column 
shrouds. 

18 Refit the steering wheel as described in 
Section 16. 

19 Refit the footwell air duct. 

20 Reconnect the battery negative lead as 
described in Chapter 5A. 

21 If a new column has been fitted, it will be 
necessary to recalibrate the steering angle 
sensor using BMW diagnostic equipment. 
Entrust this task to a BMW dealer or suitably- 
equipped specialist. 


18 Steering column lock - 
general information 


1 At the time of writing, it would appear that 
the electrically-operated steering column lock 
is only available as a complete unit with the 
steering column. Check with a BMW dealer or 
parts specialist.. 


19 Steering column 
intermediate - 


removal and refitting 


HD 


Removal 


1 Chock the rear wheels, firmly apply the 
handbrake, then jack up the front of the car 
and support on axle stands. Set the front 
wheels in the straight-ahead position. Undo 
the bolts and remove the engine undershield 
(see illustration 3.1). 

2 Undo the fasteners and remove the lower 
facia panel above the driver's pedals (see 
illustration 17.2). 

3 Prise the rubber gaiter upwards from the 
base of the column (see illustration 17.7). 

4 Using paint or a suitable marker pen, make 
alignment marks between the intermediate 
shaft universal joint and the steering column, 
the shaft and flexible coupling, and the flexible 
coupling and the steering rack pinion (see 
illustration 17.8). 

5 Slacken and remove the clamp bolts, then 


slide the two halves of the shaft together and 
remove the shaft assembly from the car. 

6 Inspect the intermediate shaft universal joint 
for signs of roughness in its bearings and ease 
of movement. Also examine the shaft rubber 
coupling for signs of damage or deterioration, 
and check that the rubber is securely 
bonded to the flanges. If the universal joint 
or rubber coupling are suspect, the complete 
intermediate shaft should be renewed. 


Refitting 


7 Check that the front wheels are still in the 
straight-ahead position, and that the steering 
wheel is correctly positioned. 

8 Align the marks made on removal, and 
engage the intermediate shaft joint with the 
steering column and the coupling with the 
steering rack. 

9 Insert the new clamp bolts, and tighten 
them to the specified torque setting. 

10 The remainder of refitting is a reversal of 
removal. If a new shaft has been fitted, it will 
be necessary to recalibrate the steering angle 
sensor using BMW diagnostic equipment. 
Entrust this task to a BMW dealer or suitably- 
equipped specialist. 


ien assembly - 
removal, overhaul and refitting i 


Removal 


1 Chock the rear wheels, firmly apply the 
handbrake, then jack up the front of the car 


20.3a Counterhold the track rod end ball- 
joint shank with a Torx bit. Undo the nut. . . 


and support on axle stands. Remove both 
front roadwheels, undo the fasteners and 
remove the engine undershield. 

2 Set the steering in the 'straight-ahead' 
position and engage the steering lock. 
On models with electric power steering, 
disconnect the battery negative lead as 
described in Chapter 5A. 

3 Undo the nuts securing the steering rack 
track rod balljoints to the hub carriers, and 
unscrew them until the edge of the nuts are 
flush with the ends of the balljoint shanks. 
Release the balljoints by gently tapping the 
ends of the shanks with a soft-faced hammer 
(see illustrations). There is no need to use a 
universal balljoint separator. 

4 Using paint or a suitable marker pen, make 
alignment marks between the intermediate 
shaft coupling and the steering rack pinion. 
Note: On some models an alignment mark 
is already provided on the pinion flange, 
which aligns with a mark cast into the pinion 
housing. 

5 Slacken and remove the coupling pinch-bolt 
(see illustration). 


Conventional power steering 


6 Using brake hose clamps, clamp both 
the supply and return hoses near the power 
steering fluid reservoir. This will minimise 
fluid loss. Mark the unions to ensure they 
are correctly positioned on reassembly, then 
slacken and remove the feed and return pipe 
union bolts from the steering rack pinion 
housing, and recover the sealing washers 
— remove the heat shield if necessary. Be 
prepared for fluid spillage, and position a 


20.3b ... and tap the balljoint from the 


hub carrier 
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suitable container beneath the pipes whilst 
unscrewing the bolts (see illustration). Plug 
the pipe ends and steering rack orifices to 
prevent fluid leakage and to keep dirt out of 
the hydraulic system. 

7 Release the power steering pipes from the 
retaining clips on the steering rack. 


Electric power steering 
8 Release the steering rack wiring harness 


from the cable ties, then disconnect the wiring 
plug from the rack motor (see illustration). 


All types 

9 Slacken and remove the steering rack 
mounting bolts, and remove the steering rack 
from underneath the car (see illustration). 
Discard the nuts and bolts - new ones must 
be fitted. 


Overhaul 


10 Examine the steering rack assembly for 
signs of wear or damage, and check that the 
rack moves freely throughout the full length 
of its travel, with no signs of roughness or 
excessive free play between the steering 
rack pinion and rack. It is not possible to 
overhaul the steering rack assembly housing 
components; if it is faulty, the assembly must 
be renewed. The only components which can 
be renewed individually are the steering rack 
gaiters, the track rod balljoints and the track 
rods. These procedures are covered later in 
this Chapter. 


Refitting 
11 Offer up the steering rack, and insert the 
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20.5 Onpa rack pinion coupling 
pinch-bolt (arrowed) 


20.6 Undo the bolts and detach the pipes 
from the rack pinion 


20.8 Disconnect the wiring plugs from the 
electric power steering rack (arrowed) 


20.9 Steering rack mounting bolts 
(arrowed) 
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_ Lx. 
21.7a Undo the two bolts (arrowed) 
securing the power steering pump to the 
coolant pump... 
mounting bolts. Fit new nuts and bolts, and 

tighten them to the specified torque setting. 


Conventional power steering 


12 Position a new sealing washer on each 
side of the pipe hose unions and refit the union 
bolts. Tighten the union bolts to the specified 
torque. 


Electric power steering 


13 Reconnect the motor wiring plug, and 
secure the harness in its original position 
using cable ties. 


All types 


14 Align the marks made on removal, and 
connect the intermediate shaft coupling to the 
Steering rack. Insert the new clamp bolt then 
tighten it to the specified torque. 

15 Locate the track rod balljoints in the hub 
carriers, then fit the new nuts and tighten them 
to the specified torque. 

16 Refit the roadwheels, and the engine under- 
shield, then lower the car to the ground and 
tighten the wheel bolts to the specified torque. 


Conventional power steering 


17 Bleed the hydraulic system as described 
in Section 22. 

18 We recommend that the front wheel 
alignment is checked at the earliest 
opportunity. On models with active steering, 
have the steering angle sensor calibration 
checked using BMW diagnostic equipment. 
Entrust this task to a BMW dealer or suitably- 
equipped specialist. 

Electric power steering 


19 If a new steering rack has been fitted, it 


21.8 Power steering pump mounting bolts 
(arrowed) 


21.7b ...then the four power steering 
pump mounting bolts (arrowed) 


must be programmed/calibrated using BMW 
diagnostic equipment. Entrust this task to a 
BMW dealer or suitably-equipped specialist. 

20 We recommend that the front wheel align- 
ment is checked at the earliest opportunity. On 
models with active steering, have the steering 
angle sensor calibration checked using BMW 
diagnostic equipment. Entrust this task to a 
BMW dealer or suitably-equipped specialist. 


21 Power steering pump — 
removal and refitting i 


Note: This procedure applies only to models 
with conventional power steering. On models 
with electric power steering, the motor is 
integral with the rack assembly. Consult a 
BMW dealer or parts specialist with regard to 
parts availability. 


Removal 


1 Chock the rear wheels, then jack up the 
front of the car and support it on axle stands 
(see Jacking and vehicle support). Undo the 
fasteners and remove the engine undershield. 
2 On 6-cylinder engines, remove the air 
cleaner assembly as described in Chapter 4A 
or 4B. 

3 Working as described in Chapter 1A or 1B, 
release the drivebelt tension and unhook the 
drivebelt from the pump pulley, noting that on 
4-cylinder engines the steering pump pulley 
retaining bolts should be slackened prior to 
releasing the tension. 

4 On 4-cylinder engines, unscrew the retaining 


21.12 Ensure the driving lugs of the power 
steering pump engage with those of the 
coolant pump 


bolts and remove the pulley from the power 
steering pump, noting which way around it is 
fitted. 

5 On all models, using brake hose clamps, 
clamp both the supply and return hoses near the 
power steering fluid reservoir. This will minimise 
fluid loss during subsequent operations. 

6 Mark the unions to ensure they are correctly 
positioned on reassembly, then slacken and 
remove the feed and return pipe union bolts 
and recover the sealing washers. Be prepared 
for fluid spillage, and position a suitable 
container beneath the pipes whilst unscrewing 
the bolts. Plug the pipe ends and steering 
pump orifices, to prevent fluid leakage and to 
keep dirt out of the hydraulic system. 

7 On 4-cylinder petrol engines, undo the two 
bolts at the front of the pump securing it to the 
coolant pump. Undo the four bolts securing 
the power steering pump to the cylinder block, 
and remove the pump (see illustrations). 

8 On all other models, slacken and remove 
the mounting bolts and remove the pump (see 
illustration). Note that on 6-cylinder petrol 
engines, the mounting bolts are aluminium 
and must be renewed. 

9 If the power steering pump is faulty, 
seek the advice of your BMW dealer as to 
the availability of spare parts. If spares are 
available, it may be possible to have the 
pump overhauled by a suitable specialist, or 
alternatively obtain an exchange unit. If not, 
the pump must be renewed. 


Refitting 


10 Where necessary, transfer the rear 
mounting bracket to the new pump, and 
securely tighten its mounting bolts. 

11 Prior to refitting, ensure that the pump is 
primed by injecting the specified type of fluid 
in through the supply hose union and rotating 
the pump shaft. 

12 Manoeuvre the pump into position and 
refit the pivot bolts, tightening them to the 
specified torque. On 4-cylinder petrol engines, 
ensure the driving lugs of the pump align with 
those of the coolant pump, then refit the two 
bolts and secure the two pumps together, 
making sure the coolant pump connection 
is still engaged with the corresponding port 
in the engine block, then refit and tighten 
the pump mounting bolts (see illustration). 
Tighten the coolant pump-to-steering pump 
bolts to the specified torque. 

13 Position a new sealing washer on each side 
of the pipe hose unions and refit the union bolts. 
Tighten the union bolts to the specified torque. 
14 Remove the hose clamps and refit the 
pump pulley (where applicable). Ensure the 
pulley is the right way around, and securely 
tighten its retaining bolts. 

15 Refit the auxiliary drivebelt and tension it 
as described in Chapter 1A or 1B. 

16 On 6-cylinder engines, refit the air cleaner 
assembly as described in Chapter 4A or 4B. 
17 On completion, lower the car to the ground 
and bleed the hydraulic system as described 
in Section 22. 


1 With the engine stopped, fill the fluid 
reservoir right up to the top with the specified 
type of fluid. 

2 With the engine running, slowly move the 
steering from lock-to-lock twice to purge 
out the trapped air, then stop the engine and 
top-up the level in the fluid reservoir. Repeat 
this procedure until the fluid level in the 
reservoir does not drop any further. 

3 If, when turning the steering, an abnormal 
noise is heard from the fluid lines, it indicates 
that there is still air in the system. Check this 
by turning the wheels to the straight-ahead 
position and switching off the engine. If the 
fluid level in the reservoir rises, then air is 
present in the system and further bleeding is 
necessary. 


1 Disconnect the battery negative lead as 
described in Chapter 5A. 

2 Release the fasteners and remove the rear 
section of the front left-hand wheel arch liner. 
3 Undo the bolt and disconnect the earth 
cable from the bracket, then disconnect the 
wiring plugs from the control unit. 

4 Undo the mounting nut and bolt, then 
manoeuvre the control unit from place. 

5 Refitting is a reversal of removal, noting that 
if a new unit is fitted, it must be programmed/ 
coded using BMW diagnostic equipment. 
Entrust this task to a BMW dealer or suitably- 
equipped specialist. 


24 Steering rack rubber gaiters 
- renewal 


1 Raise the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). Undo the fasteners and 
remove the engine undershield. 

2 Undo the track rod end clamp bolt (see 
illustration). Discard the bolt - a new one 
must be fitted. 

3 Release the clip securing the rubber gaiter 
to the track rod (see illustration). Note the 
fitted position of the gaiter on the track rod. 

4 Mark the position of the track rod end on 
the threaded portion of the track rod, or count 
the number of turns and unscrew the track rod 
from the track rod end. 

5 Release the clamp securing the gaiter to 
the steering rack, and pull the gaiter over the 
track rod (see illustration). 

6 Thoroughly clean the track rod and the 
steering rack housing, using fine abrasive 
paper to polish off any corrosion, burrs or 


24.2 Undo the track rod end clamp bolt 
(arrowed) 

sharp edges which might damage the new 
gaiter's sealing lips on installation. Scrape off 
all the grease from the old gaiter, and apply it 
to the track rod inner balljoint. (This assumes 
that grease has not been lost or contaminated 
as a result of damage to the old gaiter. Use 
fresh grease if in doubt - consult a BMW 
dealer or parts specialist). 
7 Apply a little grease to the track rod so the 
gaiter will slide, then carefully slide the new 
gaiter (with the retaining clips in place) over 
the track rod, and locate it on the steering 
rack housing. Position the outer edge of the 
gaiter on the track rod. 
8 Secure the gaiter to the rack with the 
retaining clamp. 
9 Thread the track rod into the track rod 
end, aligning the marks made previously, or 
counting the number of turns, so the track rod 
and end are in their original positions. 
10 Insert the new track rod end clamp bolt 
and tighten it to the specified torque. 
11 Ensure the outer end of the gaiter is still 
in the correct position, then secure it with the 
retaining clip. 
12 Refit the engine undershield and lower the 
vehicle to the ground. 
13 Upon completion, it is recommended that 
the front wheel alignment is checked at the 
earliest opportunity. On models with active 
steering, have the steering angle sensor 
calibration checked using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 


25 Track rod end/balljoint — 


Removal 


1 Apply the handbrake, then jack up the front 
of the car and support it on axle stands (see 
Jacking and vehicle support). Remove the 
appropriate front roadwheel. 

2 Make a mark on the track rod and measure 
the distance from the mark to the centre of the 
balljoint. Note this measurement down, as it 
will be needed to ensure the wheel alignment 
remains correctly set when the balljoint is 
installed. 

3 Unscrew the track rod end clamp bolt (see 
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24.3 Release the gaiter outer clip 
(arrowed) 


illustration 24.2). Discard the bolt - a new 
one must be fitted. 

4 Undo the nut securing the track rod balljoint 
to the hub carrier, and unscrew it until the 
edge of the nut is flush with the end of the 
balljoint shank. Release the balljoint by gently 
tapping the end of the shank with a soft-faced 
hammer (see illustration 20.3a and 20.3b). 
There is no need to use a balljoint separator 
tool - a new one must be fitted. 

5 Counting the exact number of turns 
necessary to do so, unscrew the balljoint from 
the track rod end. 

6 Carefully clean the balljoint and the threads. 
Renew the balljoint if its movement is sloppy 
or too stiff, if excessively worn, or if damaged 
in any way; carefully check the stud taper and 
threads. If the balljoint gaiter is damaged, 
the complete balljoint assembly must be 
renewed; it is not possible to obtain the gaiter 
separately. 


Refitting 


7 Screw the balljoint onto the track rod by the 
number of turns noted on removal. This should 
position the balljoint at the relevant distance 
from the track rod mark that was noted prior 
to removal. 

8 Refit the balljoint shank to the hub carrier, 
then fit a new retaining nut and tighten it to the 
specified torque. 

9 Insert the new track rod end clamp bolt, 
and tighten it to the specified torque. 

10 Refit the roadwheel, then lower the car to 
the ground and tighten the roadwheel bolts to 
the specified torque. 

11 Upon completion, it is recommended that 


24.5 Release the clip (arrowed) securing 
the gaiter to the rack 
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27.3 Undo the nut (arrowed) securing the 
rod to the arm 


the front wheel alignment is checked at the 
earliest opportunity. On models with active 
steering, have the steering angle sensor 
calibration checked using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 


26 Track rod - 
renewal 


1 Remove the steering rack gaiter as 
described in Section 24. 

2 Move the rack in as far as possible, then 
unscrew the track rod nut from the end of the 
steering rack. 

3 Position the track rod on the end of the rack 
and tighten the retaining nut to the specified 
torque. 

4 Refit the steering gaiter as described in 
Section 24. 


27 Dynamic Stability Control - 
General information 


1 Dynamic Stability Control (DSC) is standard 
on most models, and available as an option on 
all other models. Strictly speaking, DSC includes 
ABS and Traction control, but this Section is 
concerned with Cornering Brake Control (CBC). 
By monitoring steering wheel movements, 
suspension ride heights, road speed and lateral 
acceleration the system controls the pressure 
in the brake lines to each of the four brake 
calipers during braking, reducing the possibility 
of understeer or oversteer. 


Component renewal 


Steering angle sensor 


2 The steering angle sensor is integral with 
the steering column switch module - refer to 
Chapter 12. 


27.4 Ride height sensor retaining bolts 
(arrowed) 


Front ride height sensor 


3 Undo the nut securing the control rod to the 
sensor arm (see illustration). 

4 Remove the two retaining bolts, and 
withdraw the ride sensor (see illustration). 
Disconnect the wiring plug as the sensor is 
removed. 

5 Refitting is a reversal of removal. Have the 
headlight alignment check on completion. 


Rear ride height sensor 


6 Undo the nut securing the jointed rod to the 
sensor (see illustration). 

7 Undo the bolt securing the sensor mounting 
bracket to the subframe, and disconnect the 
sensor wiring plug. 

8 If required, undo the 2 bolts and separate 
the sensor from the mounting bracket. 

9 Refitting is a reversal of removal. 


DSC control unit 
10 The DSC control unit is integral with the 
ABS control unit, renewal of which should 


be entrusted to a BMW dealer or suitably- 
equipped specialist - see Chapter 9. 


28 Wheel al 
and les - 
general information 
Definitions 


1 A car's steering and suspension geometry 
is defined in four basic settings — all angles 
are usually expressed in degrees; the 
steering axis is defined as an imaginary line 
drawn through the axis of the suspension 
strut, extended where necessary to contact 
the ground. 

2 Camber is the angle between each 
roadwheel and a vertical line drawn through its 
centre and tyre contact patch, when viewed 
from the front or rear of the car. Positive 
camber is when the roadwheels are tilted 
outwards from the vertical at the top; negative 
camber is when they are tilted inwards. 


27.6 A nut (arrowed) secures the rod to the 
sensor arm 


3 The front camber angle is not adjustable, 
and is given for reference only (see para- 
graph 5). The rear camber angle is adjustable 
and can be adjusted using a camber angle 
gauge. 

4 Castor is the angle between the steering 
axis and a vertical line drawn through each 
roadwheel's centre and tyre contact patch, 
when viewed from the side of the car. Positive 
castor is when the steering axis is tilted so that 
it contacts the ground ahead of the vertical; 
negative castor is when it contacts the ground 
behind the vertical. 

5 Castor is not adjustable, and is given for 
reference only; while it can be checked using 
a castor checking gauge, if the figure obtained 
is significantly different from that specified, 
the car must be taken for careful checking by 
a professional, as the fault can only be caused 
by wear or damage to the body or suspension 
components. 

6 Toe is the difference, viewed from above, 
between lines drawn through the roadwheel 
centres and the car's centre-line. ‘Toe-in’ is 
when the roadwheels point inwards, towards 
each other at the front, while 'toe-out' is when 
they splay outwards from each other at the 
front. 

7 The front wheel toe setting is adjusted by 
screwing the right-hand track rod in or out of 
its balljoint, to alter the effective length of the 
track rod assembly. 

8 Rear wheel toe setting is also adjustable. 
The toe setting is adjusted by slackening 
the trailing arm mounting bracket bolts and 
repositioning the bracket. 


Checking and adjustment 


9 Due to the special measuring equipment 
necessary to check the wheel alignment, 
and the skill required to use it properly, 
the checking and adjustment of these 
settings is best left to a BMW dealer or 
similar expert. Note that most tyre-fitting 
shops now possess sophisticated checking 
equipment. 


11e1 
Bodywork and fittings 
Contents Section number Section number 
Body exterior fittings — removal and refitting.................-. 22 Front bumper - removal and refitting. .......... lees 6 
Bonnet — removal, refitting and adjustment .............sssssee 8. General infonmmallon.. «eere ertet Peer oes br EE FR Ure a 1 
Bonnet lock — removal and refitting ......... lle 10 Interior trim — removal and refitting ........... lili 26 
Bonnet release cable — removal and refitting. .......... lesse 9 Maintenance - bodywork and underframe. ......... lees 2 
Boot lid/tailgate and support struts — removal and refitting. .. ..... 15 Maintenance - upholstery and carpets .......... seis 3 
Boot lid/tailgate lock components — removal and refitting......... 16 Major body damage - repair .... 1.6... cee eee IA 5 
Central locking components — removal and refitting............- 17 Minor body damage - repair ..........lsseee ne 4 
Centre console — removal and refitting. ...........0csecree sees 27 Mirrors and associated components — removal and refitting....... 19 
Door — removal, refitting and adjustment...................-.- 11 Rear bumper - removal and refitting .............200e eee eee 7 
Door handle and lock components — removal and refitting. ....... 13 Seat belt components — removal and refitting..............-+55 25 
Door inner trim panel — removal and refitting.................5. 12 Seat belt tensioning mechanism - general information........... 24 
Door windows and regulator — removal and refitting............. 14 Seats - removal and refitting ......... 0... eee eee eee ree eeee 23 
Electric window components — removal and refitting ............ 18 Sunroof —- general information, motor renewal and initialisation .... 21 


Facia panel assembly — removal and refitting . . 


Degrees of difficulty 


A 
x 
EN 


Easy, suitable for 
novice with little 


experience 


Fairly easy, suitable 
for beginner with 
some experience 


Difficult, suitable N 
for experienced DIY X 
ES 


mechanic 


soin i AENEA 28 Windscreen and rear screen/tailgate glass — general information . .. 20 


Very difficult, 
suitable for expert 
DIY or professional 


Specifications 


Torque wrench settings 
Seat belt: 


Front anchorage mounting bolts .......... 
All'other mountigs. ........ rr nny 
Seat mounting bolts. .................0085 


1 General information 


The bodyshell is made of pressed-steel 
sections. Most components are welded 
together, but some use is made of structural 
adhesives. 

The bonnet, door and some other vulnerable 
panels are made of zinc-coated metal, and 
are further protected by being coated with an 
anti-chip primer before being sprayed. 

Extensive use is made of plastic materials, 
mainly in the interior, but also in exterior 
components. The bumpers and front grille are 
injection-moulded from a synthetic material 
that is very strong and yet light. Plastic 
components, such as wheel arch liners, 
are fitted to the underside of the vehicle to 
improve the body's resistance to corrosion. 


1 The condition of a vehicle's bodywork is the 
one thing that significantly affects its value. 
Maintenance is easy, but needs to be regular. 
Neglect, particularly after minor damage, can 
lead quickly to further deterioration and costly 
repair bills. It is important also to keep watch 
on those parts of the vehicle not immediately 
visible, for instance the underside, inside all 
the wheel arches, and the lower part of the 
engine compartment. 

2 The basic maintenance routine for the 
bodywork is washing — preferably with a lot 
of water, from a hose. This will remove all 
the loose solids which may have stuck to the 
vehicle. It is important to flush these off in 
such a way as to prevent grit from scratching 


the finish. The wheel arches and underframe 
need washing in the same way, to remove any 
accumulated mud which will retain moisture 
and tend to encourage rust. Oddly enough, 
the best time to clean the underframe and 
wheel arches is in wet weather, when the 
mud is thoroughly wet and soft. In very wet 
weather, the underframe is usually cleaned of 
large accumulations automatically, and this is 
a good time for inspection. 

3 Periodically, except on vehicles with a 
wax-based underbody protective coating, 
it is a good idea to have the whole of the 
underframe of the vehicle steam-cleaned, 
engine compartment included, so that a 
thorough inspection can be carried out to 
see what minor repairs and renovations 
are necessary. Steam cleaning is available 
at many garages, and is necessary for the 
removal of the accumulation of oily grime, 
which sometimes is allowed to become thick 


S. 
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in certain areas. If steam-cleaning facilities 
are not available, there are some excellent 
grease solvents available which can be brush- 
applied; the dirt can then be simply hosed 
off. Note that these methods should not be 
used on vehicles with wax-based underbody 
protective coating, or the coating will be 
removed. Such vehicles should be inspected 
annually, preferably just before Winter, when 
the underbody should be washed down, and 
repair any damage to the wax coating. Ideally, 
a completely fresh coat should be applied. It 
would also be worth considering the use of 
such wax-based protection for injection into 
door panels, sills, box sections, etc, as an 
additional safeguard against rust damage, 
where such protection is not provided by the 
vehicle manufacturer. 

4 After washing paintwork, wipe off with a 
chamois leather to give an unspotted clear 
finish. A coat of clear protective wax polish 
will give added protection against chemical 
pollutants in the air. If the paintwork sheen 
has dulled or oxidised, use a cleaner/polisher 
combination to restore the brilliance of the 
shine. This requires a little effort, but such 
dulling is usually caused because regular 
washing has been neglected. Care needs to 
be taken with metallic paintwork, as special 
non-abrasive cleaner/polisher is required to 
avoid damage to the finish. Always check that 
the door and ventilator opening drain holes and 
pipes are completely clear, so that water can 
be drained out. Brightwork should be treated 
in the same way as paintwork. Windscreens 
and windows can be kept clear of the smeary 
film which often appears, by proprietary glass 
cleaner. Never use any form of wax or other 
body or chromium polish on glass. 


Mats and carpets should be brushed or 
vacuum-cleaned regularly, to keep them free 
of grit. If they are badly stained, remove them 
from the vehicle for scrubbing or sponging, 
and make quite sure they are dry before 
refitting. Seats and interior trim panels can 
be kept clean by wiping with a damp cloth 
and a proprietary brand of cleaner. If they do 
become stained (which can be more apparent 
on light-coloured upholstery), use a little liquid 
detergent and a soft nail brush to scour the 
grime out of the grain of the material. Do not 
forget to keep the headlining clean in the same 
way as the upholstery. When using liquid 
cleaners inside the vehicle, do not over-wet 
the surfaces being cleaned. Excessive damp 
could get into the seams and padded interior, 
causing stains, offensive odours or even rot. If 
the inside of the vehicle gets wet accidentally, 
it is worthwhile taking some trouble to dry it 
out properly, particularly where carpets are 
involved. Do not leave oil or electric heaters 
inside the vehicle for this purpose. 


4 Minor body damage - 
repair 


Minor scratches in bodywork 


If the scratch is very superficial, and does 
not penetrate to the metal of the bodywork, 
repair is very simple. Lightly rub the area of 
the scratch with a paintwork renovator, or a 
very fine cutting paste, to remove loose paint 
from the scratch, and to clear the surrounding 
bodywork of wax polish. Rinse the area with 
clean water. 

Apply touch-up paint to the scratch using 
a fine paint brush; continue to apply fine 
layers of paint until the surface of the paint 
in the scratch is level with the surrounding 
paintwork. Allow the new paint at least 
two weeks to harden, then blend it into the 
surrounding paintwork by rubbing the scratch 
area with a paintwork renovator or a very fine 
cutting paste. Finally, apply wax polish. 

Where the scratch has penetrated right 
through to the metal of the bodywork, causing 
the metal to rust, a different repair technique 
is required. Remove any loose rust from 
the bottom of the scratch with a penknife, 
then apply rust-inhibiting paint to prevent 
the formation of rust in the future. Using a 
rubber or nylon applicator, fill the scratch with 
bodystopper paste. If required, this paste can 
be mixed with cellulose thinners to provide a 
very thin paste which is ideal for filling narrow 
scratches. Before the stopper-paste in the 
scratch hardens, wrap a piece of smooth 
cotton rag around the top of a finger. Dip the 
finger in cellulose thinners, and quickly sweep 
it across the surface of the stopper-paste in 
the scratch; this will ensure that the surface 
of the stopper-paste is slightly hollowed. The 
scratch can now be painted over as described 
earlier in this Section. 


Dents in bodywork 

When deep denting of the vehicle's 
bodywork has taken place, the first task is to 
pull the dent out, until the affected bodywork 
almost attains its original shape. There is little 
point in trying to restore the original shape 
completely, as the metal in the damaged area 
will have stretched on impact, and cannot 
be reshaped fully to its original contour. It 
is better to bring the level of the dent up to 
a point which is about 3 mm below the level 
of the surrounding bodywork. In cases where 
the dent is very shallow anyway, it is not worth 
trying to pull it out at all. If the underside of 
the dent is accessible, it can be hammered 
out gently from behind, using a mallet with 
a wooden or plastic head. Whilst doing this, 
hold a suitable block of wood firmly against 
the outside of the panel, to absorb the impact 
from the hammer blows and thus prevent 
a large area of the bodywork from being 
'belled-out'. 

Should the dent be in a section of the 


bodywork which has a double skin, or some 
other factor making it inaccessible from 
behind, a different technique is called for. Drill 
several small holes through the metal inside 
the area - particularly in the deeper section. 
Then screw long self-tapping screws into the 
holes, just sufficiently for them to gain a good 
purchase in the metal. Now the dent can be 
pulled out by pulling on the protruding heads 
of the screws with a pair of pliers. 

The next stage of the repair is the removal 
of the paint from the damaged area, and 
from an inch or so of the surrounding 'sound' 
bodywork. This is accomplished most easily by 
using a wire brush or abrasive pad on a power 
drill, although it can be done just as effectively 
by hand, using sheets of abrasive paper. To 
complete the preparation for filling, score the 
surface of the bare metal with a screwdriver 
or the tang of a file, or alternatively, drill small 
holes in the affected area. This will provide a 
really good 'key' for the filler paste. 

To complete the repair, see the Section on 
filling and respraying. 


Rust holes or gashes in 
bodywork 


Remove all paint from the affected area, 
and from an inch or so of the surrounding 
'sound' bodywork, using an abrasive pad or 
a wire brush on a power drill. If these are not 
available, a few sheets of abrasive paper will 
do the job most effectively. With the paint 
removed, you will be able to judge the severity 
of the corrosion, and therefore decide whether 
to renew the whole panel (if this is possible) or 
to repair the affected area. New body panels 
are not as expensive as most people think, 
and it is often quicker and more satisfactory to 
fit a new panel than to attempt to repair large 
areas of corrosion. 

Remove all fittings from the affected area, 
except those which will act as a guide to the 
original shape of the damaged bodywork (e.g. 
headlight shells etc). Then, using tin snips or 
a hacksaw blade, remove all loose metal and 
any other metal badly affected by corrosion. 
Hammer the edges of the hole inwards, in 
order to create a slight depression for the filler 
paste. 

Wire-brush the affected area to remove 
the powdery rust from the surface of the 
remaining metal. Paint the affected area with 
rust-inhibiting paint, if the back of the rusted 
area is accessible, treat this also. 

Before filling can take place, it will be 
necessary to block the hole in some way. This 
can be achieved by the use of aluminium or 
plastic mesh, or aluminium tape. 

Aluminium or plastic mesh, or glass-fibre 
matting, is probably the best material to use 
for a large hole. Cut a piece to the approximate 
size and shape of the hole to be filled, then 
position it in the hole so that its edges are 
below the level of the surrounding bodywork. 
It can be retained in position by several blobs 
of filler paste around its periphery. 

Aluminium tape should be used for small 
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or very narrow holes. Pull a piece off the roll, 
trim it to the approximate size and shape 
required, then pull off the backing paper 
(if used) and stick the tape over the hole; 
it can be overlapped if the thickness of one 
piece is insufficient. Burnish down the edges 
of the tape with the handle of a screwdriver 
or similar, to ensure that the tape is securely 
attached to the metal underneath. 


Filling and respraying 

Before using this Section, see the Sections 
on dent, deep scratch, rust holes and gash 
repairs. 

Many types of bodyfiller are available, but 
generally speaking, those proprietary kits 
which contain a tin of filler paste and a tube of 
resin hardener are best for this type of repair. 
A wide, flexible plastic or nylon applicator will 
be found invaluable for imparting a smooth 
and well-contoured finish to the surface of the 
filler. 

Mix up a little filler on a clean piece of card 
or board — measure the hardener carefully 
(follow the maker's instructions on the pack), 
otherwise the filler will set too rapidly or too 
slowly. Using the applicator, apply the filler 
paste to the prepared area; draw the applicator 
across the surface of the filler to achieve the 
correct contour and to level the surface. As 
soon as a contour that approximates to the 
correct one is achieved, stop working the 
paste — if you carry on too long, the paste will 
become sticky and begin to 'pick-up' on the 
applicator. Continue to add thin layers of filler 
paste at 20-minute intervals, until the level 
of the filler is just proud of the surrounding 
bodywork. 

Once the filler has hardened, the excess 
can be removed using a metal plane or file. 
From then on, progressively-finer grades of 
abrasive paper should be used, starting with a 
40-grade production paper, and finishing with 
a 400-grade wet-and-dry paper. Always wrap 
the abrasive paper around a flat rubber, cork, 
or wooden block — otherwise the surface of 
the filler will not be completely flat. During the 
smoothing of the filler surface, the wet-and-dry 
paper should be periodically rinsed in water. 
This will ensure that a very smooth finish is 
imparted to the filler at the final stage. 

At this stage, the ‘dent’ should be surrounded 
by a ring of bare metal, which in turn should 
be encircled by the finely ‘feathered’ edge of 
the good paintwork. Rinse the repair area with 
clean water, until all of the dust produced by 
the rubbing-down operation has gone. 

Spray the whole area with a light coat of 
primer — this will show up any imperfections 
in the surface of the filler. Repair these 
imperfections with fresh filler paste or 
bodystopper, and once more smooth the 
surface with abrasive paper. Repeat this 
spray-and-repair procedure until you are 
satisfied that the surface of the filler, and the 
feathered edge of the paintwork, are perfect. 
Clean the repair area with clean water, and 
allow to dry fully. 


The repair area is now ready for final 
spraying. Paint spraying must be carried 
out in a warm, dry, windless and dust-free 
atmosphere. This condition can be created 
artificially if you have access to a large indoor 
working area, but if you are forced to work in 
the open, you will have to pick your day very 
carefully. If you are working indoors, dousing 
the floor in the work area with water will help 
to settle the dust which would otherwise be in 
the atmosphere. If the repair area is confined 
to one body panel, mask off the surrounding 
panels; this will help to minimise the effects of 
a slight mis-match in paint colours. Bodywork 
fittings (e.g. chrome strips, door handles etc) 
will also need to be masked off. Use genuine 
masking tape, and several thicknesses of 
newspaper, for the masking operations. 

Before commencing to spray, agitate the 
aerosol can thoroughly, then spray a test area 
(an old tin, or similar) until the technique is 
mastered. Cover the repair area with a thick 
coat of primer; the thickness should be built up 
using several thin layers of paint, rather than 
one thick one. Using 400-grade wet-and-dry 
paper, rub down the surface of the primer until 
it is really smooth. While doing this, the work 
area should be thoroughly doused with water, 
and the wet-and-dry paper periodically rinsed 
in water. Allow to dry before spraying on more 
paint. 

Spray on the top coat, again building up the 
thickness by using several thin layers of paint. 
Start spraying at one edge of the repair area, 
and then, using a side-to-side motion, work 
until the whole repair area and about 2 inches 
of the surrounding original paintwork is covered. 
Remove all masking material 10 to 15 minutes 
after spraying on the final coat of paint. 

Allow the new paint at least two weeks to 
harden, then, using a paintwork renovator, or 
a very fine cutting paste, blend the edges of 
the paint into the existing paintwork. Finally, 
apply wax polish. 


Plastic components 


With the use of more and more plastic body 
components by the vehicle manufacturers 
(e.g. bumpers. spoilers, and in some cases 
major body panels), rectification of more 
serious damage to such items has become 
a matter of either entrusting repair work to a 
specialist in this field, or renewing complete 
components. Repair of such damage by the 
DIY owner is not really feasible, owing to the 
cost of the equipment and materials required 
for effecting such repairs. The basic technique 
involves making a groove along the line of the 
crack in the plastic, using a rotary burr in a 
power drill. The damaged part is then welded 
back together, using a hot-air gun to heat up 
and fuse a plastic filler rod into the groove. 
Any excess plastic is then removed, and the 
area rubbed down to a smooth finish. It is 
important that a filler rod of the correct plastic 
is used, as body components can be made of 
a variety of different types (e.g. polycarbonate, 
ABS, polypropylene). 


Damage of a less serious nature (abrasions, 
minor cracks etc) can be repaired by the DIY 
owner using a two-part epoxy filler repair 
material. Once mixed in equal proportions, 
this is used in similar fashion to the bodywork 
filler used on metal panels. The filler is usually 
cured in twenty to thirty minutes, ready for 
sanding and painting. 

If the owner is renewing a complete 
component himself, or if he has repaired 
it with epoxy filler, he will be left with the 
problem of finding a suitable paint for 
finishing which is compatible with the type 
of plastic used. At one time, the use of a 
universal paint was not possible, owing to 
the complex range of plastics encountered 
in body component applications. Standard 
paints, generally speaking, will not bond to 
plastic or rubber satisfactorily. However, it is 
now possible to obtain a plastic body parts 
finishing kit which consists of a pre-primer 
treatment, a primer and coloured top coat. 
Full instructions are normally supplied with 
a kit, but basically, the method of use is to 
first apply the pre-primer to the component 
concerned, and allow it to dry for up to 30 
minutes. Then the primer is applied, and 
left to dry for about an hour before finally 
applying the special-coloured top coat. The 
result is a correctly-coloured component, 
where the paint will flex with the plastic or 
rubber, a property that standard paint does 
not normally possess. 


5 Major body damage - 


Where serious damage has occurred, or 
large areas need renewal due to neglect, 
it means that complete new panels will 
need welding-in, and this is best left to 
professionals. If the damage is due to 
impact, it will also be necessary to check 
completely the alignment of the bodyshell, 
and this can only be carried out accurately by 
a BMW dealer using special jigs. If the body 
is left misaligned, it is primarily dangerous, 
as the car will not handle properly, and 
secondly, uneven stresses will be imposed 
on the steering, suspension and possibly 
transmission, causing abnormal wear, or 
complete failure, particularly to such items as 
the tyres. 


6 Front 


removal and elitna 


Removal 


1 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands 
(see Jacking and vehicle support). 

2 On models with headlight washers, pull the 
washer jet covers forwards, then gently pull 


6.2 Pull out the retaining clips and remove 
the cover 


6.3a Undo the 4 bolts (arrowed)... 


6.3b ... and remove the rubber sealing 
strip 


6.4 Undo the 2 bolts securing the wheel 
arch liner (arrowed) 


the retaining clips apart slightly, and remove 
the covers (see illustration). 

3 Undo the 4 bolts at the upper edge of the 
bumper, and pull up the rubber sealing strip 
(see illustrations). 


E— 


7.3a Prise out the cap... 


7.4 Undo the bolts (arrowed) securing the 
wheel arch liner to the bumper 


6.5 Undo the 2 bolts securing the bumper 
to the wing each side (arrowed) 


4 Undo the 2 bolts each side securing the wheel 
arch liner to the bumper (see illustration). 

5 Pull back the wheel arch liner, and undo the 
2 bolts each side securing the bumper to the 
wing (see illustration). 


7.3b ... and undo the bolt each side of the 


boot lid/tailgate aperture 


* 


7.5 Undo the bolt each side securing the 
bumper to the wing (arrowed) 


6.6 Undo the bolts at the lower edge of the 
bumper (right-hand side bolts arrowed) 


6 Undo the 7 bolts on the underside of the 
bumper (see illustration). 

7 Pull the rear edges of the bumper out 
slightly, then pull the bumper forward a little, 
note their fitted locations, and disconnect the 
various wiring plugs. 

8 Remove the bumper forwards and away 
from the vehicle with the help of an assistant. 


Refitting 


9 Refitting is a reverse of the removal pro- 
cedure. 


7 Rear bumper - 
removal and refitting i 
Removal 


1 To improve access, chock the front wheels, 
then jack up the rear of the vehicle and 
support it on axle stands (see Jacking and 
vehicle support). 

2 Remove the body-mounted rear light units 
as described in Chapter 12. 

3 Prise out the caps and remove the bolt 
each side in the corner of the boot lid/tailgate 
aperture (see illustrations). 

4 Undo the bolts each side securing the wheel 
arch liner to the bumper (see illustration). 

5 Pull the wheel arch liner forward and undo 
the bolt each side securing the bumper to the 
rear wing (see illustration). 

6 Undo the bolts on the lower edges of the 
bumper (see illustration). 
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7 Gently prise up the black plastic holders 
in the rear light apertures, and with the help 
of an assistant, push the bumper rearwards 
to release the retaining clips. Strike the 
front edge of the bumper each side with the 
palm of your hand to help release the clips. 
Disconnect the parking sensor wiring plugs 
(where applicable) as the bumper is withdrawn 
(see illustrations). 


Refitting 


8 Refitting is a reverse of the removal 
procedure ensuring that the bumper ends 
are correctly engaged with their slides. Apply 
locking compound to the bumper mounting 
bolts and tighten them securely. 


X 


8 Bonnet - 


Removal 


1 Open the bonnet and have an assistant 
support it. Using a pencil or felt tip pen, mark 
the outline of each bonnet hinge relative to the 
bonnet to use as a guide on refitting. 

2 With the aid of an assistant, support the 
bonnet in the open position then remove the 
retaining clips and detach the support struts 
from the bonnet (see illustration). 

3 Slacken and remove the left and right-hand 
hinge-to-bonnet rear bolts and loosen the 
front bolts (see illustration). Slide the bonnet 
forwards to disengage it from the hinges 
and remove it from the vehicle. Recover any 
shims which are fitted between the hinge and 
bonnet. 

4 inspect the bonnet hinges for signs of wear 
and free play at the pivots, and if necessary 
renew. Each hinge is secured to the body by 
two bolts. Mark the position of the hinge on 
the body then undo the retaining bolts and 
remove it from the vehicle. On refitting, align 
the new hinge with the marks and securely 
tighten the retaining bolts. 


Refitting and adjustment 


5 Fit the shims (where fitted) to the hinge and, 
with the aid of an assistant, engage the bonnet 
with the hinges. Refit the rear bolts and tighten 
them by hand only. Align the hinges with the 
marks made on removal, then tighten the 
retaining bolts securely. Note the earth strap 
attached to the base of the left-hand side 
hinge. 

6 Close the bonnet, and check for alignment 
with the adjacent panels. If necessary, 
slacken the hinge bolts and re-align the 
bonnet to suit. Once the bonnet is correctly 
aligned, securely tighten the hinge bolts. 
Once the bonnet is correctly aligned, 
check that the bonnet fastens and releases 
satisfactorily. 


7.7a Prise up the plastic holders a little . . . 


9 Bonnet release cable - 
removal and refitting 


Removal 


1 The bonnet release cable is in three 
sections, the main first cable from the release 
lever to the connection at the right-hand side 
inner wing (adjacent to the windscreen washer 
reservoir), the second from the connection to 
the right-hand bonnet lock, and the third one 
linking the two bonnet locks. 


8.2 Prise out the clip securing the bonnet 
support strut 


H46870 = 


7.7b ... then strike the front edge of the 
bumper each side to release the clips 


Release lever-to-connection cable 


2 Open the driver's door, and carefully pull up 
the door sill trim panel. 

3 Undo the fasteners and remove the lower 
facia panel above the pedals. Disconnect any 
wiring plugs as the panel is withdrawn. 

4 Undo the bolt and remove the bonnet 
release handle, then undo the bolt and remove 
the footwell kick panel (see illustrations). 

5 Undo the bolts and pull the release lever 
assembly from the A-pillar, then separate the 
cable inner end fitting from the release lever 
(see illustrations). 


8.3 Remove the lower hinge bolt, and 
slacken the upper (arrowed) 


9.4a Undo the release handle bolt 
(arrowed)... 


9.5b ... and detach the cable from the 
lever 


6 Undo the bolts and remove the upper 
section of the pollen filter housing (see 
illustration). 

7 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 


9.8 Release the clips (arrowed) and pull 
the cable guide forwards 


9.9c ...then slide the pollen filter lower 
housing forwards 


9.4b ...then undo the kick panel bolt 
(arrowed) 


9.6 Undo the upper pollen filter housing 
bolts (arrowed) 


compartment. Unclip the hose from the 
left-hand cover (see illustration). 

8 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 

9 Release the catch and undo the bolt each 


9.9a Rotate the temperature sensor anti- 
clockwise and detach it from the bracket 


9.12a Prise open the housing . . . 


N | 

9.7 Release the clips (arrowed) and 

remove the plastic cover each side 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 
10 Remove the plastic expansion rivet and 
nut, then remove the water channel on the 
right-hand side. 


|ui ENS" S , 
9.9b Undo the bolt and release the clip 
each side (arrowed)... 


9.12b ... and disconnect the cables 
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10.4 Undo the bolts (arrowed) securing the 
bonnet lock 


11 Push/pull the outer release cable grommet 
from the engine compartment bulkhead, and 
pull the cable into the engine compartment. 
12 Unclip the connection housing from the 
inner wing. Prise open the connection housing 
and disconnect the inner and outer cables 
(see illustrations). 


Connection-to-bonnet lock cable 


13 Unclip the connection housing from 
the inner wing. Prise open the housing and 
disconnect the inner and outer cables (see 
illustrations 9.12a and 9.12b). 

14 Remove the bonnet lock as described in 
Section 10. To improve access, remove the 
intake hood from the bonnet slam panel. 


Refitting 


15 Refitting is the reverse of removal ensuring 
that the cable is correctly routed, and secured 
to all the relevant retaining clips. Check that 
the bonnet lock operates correctly before 
closing the bonnet. 


10 Bonnet lock - 
removal and refitting i 
Removal 


1 Unclip the connection housing from the 
inner wing. Prise open the housing and 
disconnect the inner and outer cables (see 
illustrations 9.12a and 9.12b). 

2 Undo the 4 bolts at the top edge of the 
bumper (see illustration 6.3a). 

3 Make alignment marks between the lock(s) 
and crossmember to aid refitting. 

4 Slacken and remove the lock retaining bolts 
then lift the lock from place. Free the release 
outer cable from the lock, then detach the 
inner cable from the lock (see illustration). 
Remove the lock from the vehicle. 


Refitting 


5 Locate the bonnet release inner cable in 
the lock and reconnect the outer cable to the 
lever. Seat the lock on the crossmember. 

6 Align the lock with the marks made prior to 
removal then refit the bolts and tighten them 
securely. 

7 Check that the locks operate smoothly 


11.2 Door check link Torx bolt (arrowed) 


when the release lever is moved, without 
any sign of undue resistance. Check that the 
bonnet fastens and releases satisfactorily. 

8 Once the locks are operating correctly, refit 
the bumper bolts. 


11 Door - 
removal, refitting 
and adjustment * 
Removal 
1 Disconnect the battery negative terminal 
(see Chapter 5A). 


2 Undo the Torx bolt securing the door check 
link to the pillar (see illustration). 

3 Unscrew the hinge nuts from both the upper 
and lower door hinges (see illustration). 

4 Have an assistant support the door, undo 
the retaining bolt and withdraw the door wiring 
connector from the pillar. Pull out the locking 
element and unplug the connector as the door 
is withdrawn. If necessary the hinge pins can 
be unscrewed from the hinges. 


Refitting 


5 Manoeuvre the door into position and 
reconnect the wiring plug. Push the connector 
into the pillar and secure it in place with the 
bolt. 

6 Engage the hinges with the studs on the 
door, and tighten the nuts securely. Note that 
if necessary, the position of the door can be 
adjusted by inserting or removing shims 
between the hinge and the door (available 
from BMW dealers). 


12.1 Carefully prise the decorative trim 
from the panel 


11.3 Undo the hinge nuts 


7 Align the check link with the pillar, fit and 
tighten the securing bolt. 


Adjustment 


8 Close the door and check the door 
alignment with surrounding body panels. 
If necessary, slight adjustment of the door 
position can be made by slackening the hinge 
retaining nuts and repositioning the hinge/ 
door as necessary. Once the door is correctly 
positioned, securely tighten the hinge nuts. If 
the paint work around the hinges has been 
damaged, paint the affected area with a 
suitable touch-in brush to prevent corrosion. 


12 Door inner trim panel - X 
removal and refitting N 


Removal 


Front door 


1 Starting at the front of the trim, using a trim clip 
releasing tool or flat-bladed screwdriver, carefully 
prise the decorative trim from the door panel, 
then unhook it from the rear (see illustration). 

2 If removing the passenger’s door trim panel, 
starting at the lower edge, carefully prise 
the interior door handle trim from place (see 
illustration). 

3 Undo the Torx bolts securing the door trim 
(see illustrations). 

4 Release the door trim panel clips, carefully 
levering between the panel and door with 
a flat-bladed screwdriver. Work around the 


12.2 Prise the interior door handle trim 
from the passenger's door panel 
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12.3a Undo the bolts securing the door 
panel (arrowed) - driver's side... 


12.5 Unclip the rear edge, and disconnect 
the release handle cable 


outside of the panel, including the top edge, 
and when all the studs are released, ease the 
panel away from the top of the door, then lift it 
over the locking knob (see illustration). 

5 Holding the panel away from the door, 
disconnect the interior handle release cable 
from the door lock (see illustration). 

6 Disconnect the various wiring plugs as the 
panel is withdrawn. 

7 If required, carefully prise the sound 
insulation panel away from the door, using 
a flat-bladed too! to cut through the sealant 
(see illustration). 


Rear door 


8 Starting at the rear, carefully prise the 
decorative trim form the door panel, then 
unhook it from the front (see illustration). 

9 Starting at the base of the trim, using a trim 
clip releasing tool or flat-bladed screwdriver, 
carefully prise the cover from the door pull 
handle (see illustration). 
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12.7 Use a sharp knife to cut through the 
insulation panel sealant 

10 Undo the panel retaining Torx bolts (see 

illustration). 

11 Release the door trim panel clips, carefully 

levering between the panel and door with 

a flat-bladed screwdriver. Work around the 

outside of the panel, including the top edge, 

and when all the studs are released, ease the 

panel away from the top of the door, then lift it 

over the locking knob (see illustration). 

12 Holding the panel away from the door, 

disconnect the interior handle release cable 

from the door lock (see illustration 12.5). 

13 Disconnect the various wiring plugs as the 

panel is withdrawn. 

14 !f required, carefully prise the sound 

insulation panel away from the door, using a 

flat-bladed tool to cut through the sealant. 


Refitting 


15 Refitting of the trim panel is the reverse of 
removal. Before refitting, check whether any of 


12.9 Prise the cover from the door 
handle... 


12.10 ...and undo the panel retaining 
bolts (arrowed) 


12.4 Pull the panel inwards, before lifting it 
over the locking knob 


12.8 Prise the decorative trim from the 
panel 


the trim panel retaining clips were broken on 
removal, and renew them as necessary. Ensure 
that where removed, the sound insulation 
panel is sealed into its original location. If the 
sound insulation panel is damaged on removal 
it must be renewed. 


13 Door handle and 


lock components — 
removal and refitting 


HE 


Removal 


Interior door handle 


1 Remove the interior door trim panel as 
described in Section 12. 

2 Operate the interior handle lever, prise out 
the locking clip and detach the cable from the 
handle (see illustration 12.5). 

3 Undo the retaining bolt, then release the 


12.11 Lever between the panel and the 
door with a blunt, flat-bladed tool to 
release the clips 


Q 


$ 


13.3 Undo the bolt (arrowed), then release 
the clips around the circumference and 
pull the handle from the panel 


dir 


13.8 Pull the release cable from the door 
lock 


clips and remove the handle from the door 
trim (see illustration). 


Front door lock assembly 


4 Remove the window regulator assembly 
as described in Section 14. Note that it's not 
necessary to completely remove the window — 
slide it to the top of the channel and secure it 
in place with adhesive tape. 

5 If working on the driver's door, remove the lock 
cylinder as described in Paragraphs 13 and 14. 

6 Release the lock assembly wiring retaining 
clips and disconnect the wiring connector(s). 
7 Disconnect the interior release cable from 
the lock, then unclip the lock button control 
rod from the lock (see illustrations). 

8 Unclip the release cable from the door lock 
by pulling the cable from the clips. Note the 
routing of the cable — it must be refitted in the 
original position (see illustration). 

9 Slacken and remove the lock assembly 
retaining screws then manoeuvre it from the 
door (see illustrations). 


Front door exterior handle 


10 If working on the driver's door, remove the 
lock cylinder as described in Paragraphs 13 
and 14. If working on the passenger's door, 
prise out the grommet in the door end panel 
to expose the outer handle rear cover retaining 
bolt — remove the bolt, and pull out the cover. 
Note: On models with handle lighting, lift the 
lighting element from place and position it 
in the handle aperture to prevent accidental 
damage as the handle is removed. 

11 Pull the outer handle rearwards, then 
outwards to disengage the front locator (see 
illustration). 


13.7a Pull the outer cable from the 
bracket, and disengage the inner cable 


13.9a Undo the door lock bolts 
(arrowed)... 


12 To remove the handle operating frame, 
remove the door lock, then remove the rubber 
gasket from the front handle mounting, undo 
the Torx bolt, and pull the frame forwards from 
place. Disconnect any wiring plugs as the frame 
is removed (see illustrations). 


13.11 Pull the handle rearwards, then 
outwards 


13.12b ...and undo the retaining bolt 
(arrowed) 


Bodywork and fittings 1199 


13.7b Pull the lock button control rod from 
the lock 


13.9b ... and manoeuvre it from the door 


Front door lock cylinder 


13 Prise out the grommet in the door end 
panel to expose the lock cylinder retaining 
bolt (see illustration). 

14 Undo the retaining bolt, insert the key, 


13.12a Remove the rubber gaskets . . . 


13.13 Remove the rubber grommet and 
undo the bolt 
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13.14 Pull the lock cylinder from place 


and pull the lock cylinder from the door (see 
illustration). 

15 If required, release the two retaining clips 
and separate the cylinder from the plastic 
cover (see illustration). 


Rear door lock 


16 Remove the door inner trim panel and sound 
insulation material as described in Section 12. 
Disconnect the door lock wiring plug(s). 

17 Disconnect the release cable from the 
lock, then unclip the lock button control rod 
(see illustration 13.7a and 13.7b). 

18 Unclip the outer handle release cable 
from the door lock by pulling the cable from 
the clips. Note the routing of the cable — it's 
essential it's refitted in the original position 
(see illustration 13.8). 

19 Slacken and remove the lock assembly 
retaining Torx bolts, release the wiring harness 
from the retaining clips, then manoeuvre it from 
the door (see illustration 13.9a and 13.9b). 


13.20a Undo the retaining bolt 
(arrowed)... 


13.21 Place the handle lighting element in 
the aperture to prevent damage 
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13.15 Release the two clips (arrowed) and 

separate the cover from the cylinder 
Rear door exterior handle 


20 Prise out the grommet in the door end 
panel to expose the outer handle rear cover 
retaining bolt. Undo the bolt and remove 
the rear cover from the outer handle (see 
illustrations). 

21 Pull the outer handle rearwards, then 
outwards to disengage the front locator (see 
illustration). Note: On models with handle 
lighting, lift the lighting element from place 
and position it in the handle aperture to 
prevent accidental damage as the handle is 
removed. 

22 Toremove handle operating frame, remove 
the door lock as described in this Section, 
then remove the rubber gasket from the front 
handle mounting, undo the Torx bolt, and pull 
the frame forwards from place. Disconnect 
any wiring plugs as the frame is removed (see 
illustration 13.12a and 13.12b). 


... and pull the rear cover from 
place 


13.34 Position the lock lever (arrowed) so 
the retaining clip holds it outwards 


Refitting 


Interior door handle 


23 Clip the door handle into the trim and refit 
the retaining bolt. 

24 Reconnect the release cable to the 
handle. 

25 Refit the door trim panel as described in 
Section 12. 


Front door lock assembly 


26 Ensure that the seal on the door lock is 
undamaged. 
27 Manoeuvre the lock assembly into 
position, refit the bolts, but don't tighten them 
at this stage. 
28 Force the lock fully into the corner of the 
door frame. The lock seal must fully contact 
the door frame to prevent water ingress. 
Tighten the retaining bolts securely. 
29 Reconnect the release cable and wiring 
plugs to the lock. 
30 Clip the lock button control rod and 
interior release cable into place on the lock. 
31 On the driver's door, refit the lock cylinder 
as described in paragraphs 39 and 40. 
32 Refit the window regulator assembly as 
described in Section 14. 
33 Do not close the door until the operation 
of the lock has been set-up and checked as 
follows: 

a) Using a screwdriver ‘close’ the door lock 

by pushing in the lock lever. 
b) Using the key, unlock the door. 
c) Using the outside handle, ‘open’ the lock. 


Front door exterior handle 


34 Ensure that the lock lever is positioned as 
shown (see illustration). If not, pull the lever 
outwards until it engages with the retaining clip. 
35 Insert the front of the handle into the 
corresponding hole in the door skin, followed 
by the rear of the handle. Hold the handle 
gently again the door and push it forward until 
it 'clicks' into place. 

36 If refitting the driver's door handle, refit the 
lock cylinder as described in Paragraphs 39 
and 40. If refitting the passenger's handle, fit 
the outer handle rear cover into place, and 
tighten the retaining bolt securely. Refit the 
grommet to the door end panel. 

37 Do not close the door until the operation 
of the lock has been set-up and checked as 
described in Paragraph 33. 


Front door lock cylinder 


38 If separated, clip the plastic cover back 
onto the cylinder. 

39 Lubricate the outside of the lock cylinder 
with a suitable grease. 

40 Refit the lock cylinder into the door lock, 
and tighten the retaining bolt securely. Refit 
the plastic grommet into the door end panel. 
Before closing the door, check the lock 
operation as described in Paragraph 33. 


Rear door lock 


41 Ensure that the seal on the door lock is 
undamaged. 
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42 Manoeuvre the lock assembly into 
position, refit the bolts, but don't tighten them 
at this stage. 

43 Force the lock fully into the corner of the 
door frame. The lock seal must fully contact 
the door frame to prevent water ingress. 
Tighten the retaining bolts securely. 

44 Reconnect the release cable and wiring 
plugs to the lock. 

45 Clip the lock button control rod into place 
on the lock. 

46 Do not close the door until the operation 
of the lock has been set-up and checked as 
follows: 

a) Using a screwdriver 'close' the door lock 

by pushing in the lock lever. 

b) Using the key, unlock the door. 

c) Using the outside handle, ‘open’ the lock. 
47 Reseal the plastic sound insulation panel 
to the door. Refit the trim panel as described 
in Section 12. 


Rear door exterior handle 


48 Ensure that the lock lever is positioned 
as shown (see illustration 13.34). If not, pull 
the lever outwards until it engages with the 
retaining clip. 

49 Insert the front of the handle into the 
corresponding hole in the door skin, followed 
by the rear of the handle. Hold the handle 
gently against the door and push it forward 
until it ‘clicks’ into place. 

50 Fit the outer handle rear cover into place, 
and tighten the retaining bolt securely. Refit 
the grommet to the door end panel. 

51 Do not close the door until the operation 
of the lock has been set-up and checked as 
described in Paragraph 33. 


14 Door windows and regulator 
- removal and refitting N 
N 


Removal 


Front door window 


1 Fully open the window then raise it 
approximately 105 mm (measured at the rear 
of the glass), to access the window catches. 
2 Disconnect the battery negative lead (see 
Chapter 5A). 

3 Remove the inner trim panel and the sound 
insulation panel (Section 12). 

4 Starting at the rear using a wide, flat-bladed 
tool, carefully lever up the window inner 
sealing strip from the base of the window. 

5 Lever out the window clamp catches, 
and slide the window upwards (see illus- 
trations). 

6 Lifting the rear first, remove the window 
from the vehicle (see illustration). 


Front door window regulator 


7 Release the door window from the clamp 
catches as described earlier in this Section. 
Note that there is no need to remove the 
window from the door, simply use adhesive 


14.5a Use a screwdriver... 


tape, or rubber wedges, to secure the window 
in the fully-closed position. 

8 Disconnect the window motor wiring plug. 
9 Undo the 5 regulator mounting nuts, 
release any retaining clips, and manoeuvre the 
regulator from the door (see illustrations). 

10 Where applicable, undo the retaining bolts 
and separate the motor from the regulator 
(see illustration). 


Rear door window 


11 Fully lower the window, then remove the 
door inner trim panel and sound insulation 
panel as described in Section 12. 

12 Using a wide, flat-bladed tool, carefully 
lever up the window inner sealing strip from 
the door skin (see illustration). 

13 Carefully pull the rubber weatherstrip 
from the front edge of the door window 
frame, pull the plastic window frame trim 
from the front of the frame, then peel back 


14.9a Undo the regulator mounting nuts 
(arrowed) ... 


14.10 Window motor retaining bolts 
(arrowed) 


14.5b ...to push out the window clamp 
catch (arrowed) 
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14.6 Lift the rear first, and remove the 
window 


the window sealing strip from the front edge 
of the window opening to gain access to the 
window trim panel bolts. Undo the retaining 
bolts, and lift the panel from the door (see 
illustrations). 


14.9b ... and manoeuvre the regulator 
from the door 


14.12 Lever up the inner sealing strip from 
the door 


11*12 Bodywork and fittings 


14.13a Pull the rubber strip (arrowed) from 
the front edge of the door 


14.13d Undo the 3 bolts (arrowed) ... 


14 Fully close the window, then lower it app- 
roximately 120 mm, measured at the front edge. 
15 Press the window clamp catch outwards, 
and slide the window upwards (see 
illustration). 

16 Lifting the rear first, remove the window 
from the vehicle (see illustration). 


Rear door fixed window 


17 As the rear door fixed window is bonded 
in place, renewal of the window should be 
entrusted to a BMW dealer or automotive 
window specialist. 


Rear door window regulator 


18 Release the door window from the clamp 
catches as described earlier in this Section, 
slide it upwards and secure it in position with 
adhesive tape. 

19 Disconnect the battery negative lead as 
described in Chapter 5A. 


14.16 ... and lift the window from the door 


14.13b Pull the plastic trim from the front 
of the frame 


14.13e ... and remove the panel 


20 Disconnect the regulator motor wiring 
plug, and release the harness from any 
retaining clips. 

21 Undo the regulator securing nuts, release 
any retaining clips, lift out the lower end of the 
assembly, and manoeuvre it from the door 
(see illustration). 

22 Where applicable, undo the retaining bolts, 
and remove the motor from the regulator (see 
illustration). 


Rear side fixed window 


23 As the rear side fixed window is bonded 
in place, renewal of the window should be 
entrusted to a BMW dealer or automotive 
window specialist. 


Refitting 


Front door window 
24 Refitting is the reverse of removal. 


14.24 Window regulator retaining nuts 
(arrowed) 


Y | 
^ A 
o > 


14.13c Prise the sealing strip from the 
front of the window aperture 


14.15 Press the window clamp catch 
(arrowed) outwards... 


Renew the window clamp catches if they are 
damaged. 


Front door window regulator 


25 Refitting is the reverse of removal. Once 
the regulator has been refitted, operate the 
button to fully close the window, then continue 
to hold the button for at least 1 second to 
‘normalise’ the anti-trapping function. 


Rear door window glass 


26 Refitting is the reverse of removal. Renew 
the window clamp catch if they are damaged. 


Rear door window regulator 


27 Refitting is the reverse of removal. Once 
the regulator has been refitted, operate the 
button to fully close the window, then continue 
to hold the button for at least 1 second to 
‘normalise’ the anti-trapping function. 


OKIE Deyin 

(amet 5,1 001 

Pues tóhholo LJ 
t LIN E 


14.22 Regulator motor retaining bolts 
(arrowed) 


15.1a Prise out the centre pins, lever out 


the plastic expansion rivets . . . 
and support struts - ES 
Removal 
Boot lid 


1 Open the boot, prise up the centre pins a 
little and remove the plastic expanding rivets, 
then remove the trim panel from the boot lid 
(see illustrations). 

2 Disconnect the wiring connectors from the 
number plate lights and boot lid lock, and tie a 
piece of string to the end of the wiring. Noting 
the correct routing of the wiring harness, 
release the harness rubber grommets from the 
boot lid and withdraw the wiring. When the 
end of the wiring appears, untie the string and 
leave it in position in the boot lid; it can then 
be used on refitting to draw the wiring into 
position. 

3 Draw around the outline of each hinge with 
a suitable marker pen then slacken the hinge 
upper bolt, remove the lower bolt and remove 
the boot lid from the vehicle. 

4 Inspect the hinges for signs of wear or 
damage and renew if necessary; the hinges 
are secured to the vehicle by bolts. 


Tailgate 


5 Removal and refitting of the tailgate 
requires special BMW body work tools, and 
the experience to use them. Consequently, we 
recommend that this task be entrusted to a 
BMW dealer or suitably-equipped specialist. 


Support struts 


6 Support the boot lid/tailgate in the open 
position. Using a small flat-bladed screwdriver 
raise the spring clip, and pull the support strut 
off its upper mounting (see illustration). Repeat 
the procedure on the lower strut mounting and 
remove the strut from the vehicle. 


Refitting 


Boot lid 


7 Refitting is the reverse of removal, aligning 
the hinges with the marks made before 
removal. 

8 On completion, close the boot lid and check 
its alignment with the surrounding panels. If 


15.1b ... and remove the boot lid trim 
panel 

necessary slight adjustment can be made by 
slackening the retaining bolts and repositioning 
the boot lid on its hinges. If the paint work 
around the hinges has been damaged, paint the 
affected area with a suitable touch-in brush to 
prevent corrosion. 

Support struts 

9 Refitting is a reverse of the removal 
procedure, ensuring that the strut is securely 
retained by its retaining clips. 


16 Boot lid/tailgate 
lock components - 
removal and refitting 


WHY 


Removal 


Boot lid lock 
1 Open the boot, prise up the centre pins 


16.3a Boot lid lock retaining bolts 


16.4a Release the clip and slide off the 
outer cable fitting . . . 
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15.6 Raise the spring clip and pull the strut 
from the mounting 

and remove the plastic expanding rivets, then 

remove the trim panel from the boot lid — see 

Section 15. 

2 Disconnect the lock wiring plug. 

3 Undo the three bolts, and manoeuvre the 

lock from the boot lid. Disconnect the cable 

from the lock cylinder as the lock is withdrawn 

(see illustrations). 

4 To disconnect the operating cable, release 

the clip and slide off the plastic outer cable 

fitting, then prise up the centre pin and 

detach the inner cable end fitting (see 

illustrations). 


Boot lid lock cylinder 


5 Remove the trim panel from the boot lid as 
described in Section 15. 

6 Disconnect the operating cable from the 
lock cylinder (see illustration 16.3b). 

7 Undo the two retaining bolts, then pull the 
lock from panel (see illustration). 


16.3b Slide the outer fitting from the bracket, 
and slide the end fitting from the lever 


16.4b ... prise out the centre pin... 


16.4c ... and lever the inner cable end 
fitting from the lever 


16.10 Pull the side trims inwards to 
release the clips 


Boot lock release button 

8 Remove the trim panel (see Section 15). 

9 Reach up behind the button, squeeze the 
sides and push the assembly from place (see 
illustration). Disconnect the wiring plug as 
the button is withdrawn. 


16.13 Prise out the cover and undo the 
bolt each side 


16.15 Undo the 2 bolts (arrowed) and 
remove the tailgate lock 


16.7 Lock cylinder retaining bolts 
(arrowed) 


16.12a Pull the plastic trim rearwards . . . 


Tailgate lock 


10 Pull the rear window side trims inwards 
to release the retaining clips, and disengage 
them from the upper trim (see illustration). 

11 Release the 3 clips, then fold down and 


16.16 Slide the outer cable fitting from the 
bracket and disconnect the release cable 


16.9 Squeeze together the sides and push 
the button from the lid 


16.12b ... and undo the 2 bolts (arrowed) 


remove the trim insert on the tailgate rear 
panel. 

12 Open the rear window, pull the plastic 
trim at the top of the rear panel rearwards to 
release the clips, then undo the 2 bolts at the 
top of the panel (see illustrations). 

13 Prise out the cover, then undo the boit in 
the handle recess each side (see illustration). 
14 Pull the rear trim panel away from 
the tailgate to release the retaining clips 
(see illustration). Disconnect the luggage 
compartment light as the panel is withdrawn. 
15 Undo the 2 retaining bolts and slide the 
lock from place (see illustration). 

16 Disconnect the release cable and 
wiring plug as the lock is withdrawn (see 
illustration). 


Rear window lock 


17 Remove the tailgate lower trim panel 
as described in Paragraphs 10 to 14 of this 
Section. 


16.19 Tailgate window lock bolts (arrowed) 


18 Disconnect the lock wiring plug. 
19 Undo the 2 retaining bolts and withdraw 
the lock from the tailgate (see illustration). 


Refitting 


20 Refitting is a reversal of removal, noting 
the following points: 
a) Reconnect all wiring plugs, and secure 
the wiring harnesses using the retaining 


clips (where applicable). 
b) Match-up any previously-make alignment 
marks. 
c) Check the operation of the locks/cylinders 
before refitting the trim panels. 
d) Tighten all fasteners securely. 
17 Central locking components 
- removal and refitting ES 
x 


Note: The central locking system is highly 
complex, and is equipped with a sophisticated 
self-diagnosis capability. Before removing any of 
the central locking components, have the system 
interrogated by a BMW dealer or suitably- 
equipped specialist to pin-point any fault. 


Removal 


Electronic control module (ECM) 


1 The central locking system is controlled 
by the Footwell Module and the Car Access 
System (CAS) ECM. Removal of the Footwell 
Module is described in the next Section. The 
CAS ECM is located behind the passenger 
side glovebox. To access the control module, 
undo the 3 bolts and remove the trim panel 
above the driver’s pedals (see illustration). 
Disconnect any wiring plugs as the panel is 
withdrawn. 

2 Carefully disconnect the ribbon cable 
plug and wiring plug from the ECM (see 
illustration). 

3 Undo the retaining bolts and manoeuvre 
the module from place. Note: /f a new ECM 
is fitted, it must be programmed and initialised 
using dedicated diagnostic equipment. Entrust 
this task to a BMW dealer or suitably-equipped 
specialist. 

Door lock actuator 


4 The actuator is integral with the door lock 
assembly. Remove the door lock as described 
in Section 13. 


Boot lock actuator 


5 The boot lid actuator is integral with the 
boot lock assembly. Remove the boot lid as 
described in Section 16, 


Tailgate lock actuator 


6 Remove the tailgate lock as described in 
Section 16. 

7 Undo the two retaining bolts and remove 
the actuator from the lock. 


Fuel filler flap solenoid 


8 Open the filler cap, then peel away the 
rubber grommet from the actuator rod. 


17.1 Undo the 3 bolts (arrowed) and 
remove the trim panel above the pedals 


9 Squeeze together the retaining clips and 
pull the solenoid from place. 

10 Disconnect the wiring connector as the 
solenoid is withdrawn. 


Refitting 


11 Refitting is the reverse of removal. Prior to 
refitting any trim panels removed for access 
thoroughly check the operation of the central 
locking system. 


18 Electric window components 
— removal and refitting x 


EN 


Note: The electric window system is equipped 
with a sophisticated self-diagnosis capability. 
Should a fault develop, before removing any 
of the electric window electronics, have the 
system interrogated by a BMW dealer or 
suitably-equipped specialist to pin-point any 
fault. 


Window switches 
1 Refer to Chapter 12. 


Electric window motors 


2 Remove the window regulator as described 
in Section 14. 

3 Slacken and remove the retaining bolts and 
remove the motor from the regulator. 

4 On refitting, fit the motor to the regulator 
and securely tighten its retaining bolts. 

5 Refit the regulator assembly as described in 
Section 14. 


18.8 The footwell module is located to the 
right of the pedals 
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17.2 Disconnect the ribbon cable, then 
lever over the catch and disconnect the 
wiring plug (arrowed) 
Electronic control module (ECM) 


6 Disconnect the battery negative lead as 
described in Chapter 5A. 

7 The electric window system is controlled by 
the Footwell module, which is located behind 
the driver's footwell side trim panel. To access 
the ECM, remove the footwell side trim panel 
as described in Section 26. 

8 Disconnect the ECM wiring plugs (see 
illustration). 

9 Undo the upper and lower retaining nuts, 
then remove the ECM. 

10 Refitting is a reversal of removal. Note: /f 
a new ECM is fitted, it must be programmed 
and initialised using dedicated diagnostic 
equipment. Entrust this task to a BMW dealer 


or suitably-equipped specialist. 

19 Mirrors and associated 
components — S 
removal and refitting * 


Exterior mirror assembly 


1 Remove the door inner trim panel as 
described in Section 12. 

2 Carefully pull the plastic trim away from 
the front inner edge of the door frame (see 
illustration). 

3 Disconnect the mirror wiring plug, then 
undo the retaining Torx bolts and remove the 
mirror from the door. Recover the rubber seal 
which is fitted between the door and mirror; if 
the seal is damaged it must be renewed (see 
illustration). 


19.2 Pull away the plastic trim from the 
front inner edge of the door 


19.3 Exterior mirror retaining bolts 
(arrowed) 
4 Refitting is the reverse of removal, tightening 
the mirror bolts securely. 


Exterior mirror glass 


Note: /f the mirror glass is removed when the 
mirror is cold the retaining clips are likely to 
break. 

5 Tilt the mirror glass fully inwards. 

6 Insert a wide plastic or wooden wedge in 
between the outer edge of the mirror glass 
and mirror housing and carefully prise the 
glass from the motor (see illustration). Take 
great care when removing the glass; do not 
use excessive force as the glass is easily 
broken. 

7 Remove the glass from the mirror and, 
where necessary, disconnect the wiring 
connectors from the mirror heating element. 

8 On refitting, reconnect the wiring to the 
glass and clip the glass onto the motor, taking 
great care not to break it. 


19.19 Prise apart the two halves of the 
cover 


19.6 Carefully prise the mirror from place 


Exterior mirror switch 
9 Refer to Chapter 12. 


Exterior mirror motor 


10 Remove the mirror glass as described 
above. 

11 Undo the single retaining bolt and pull the 
motor from position (see illustration). Disconnect 
the wiring plug as the motor is withdrawn. 

12 Refitting is the reversal of removal. 


Exterior mirror housing cover 


13 Remove the mirror glass as described 
above. 

14 Release the four retaining clips and 
remove the mirror housing cover to the front 
(see illustrations). 

15 Refitting is a reversal of removal. 


Interior mirror 
16 There are essentially two different types 


19.14b ... and remove the cover 


4 


19.21 Rotate the mirror arm 60° anti- 
clockwise 


19.11 Undo the bolt (arrowed) and remove 
the motor 


of mirror arms and mountings. One type has 
a plastic cover over the plug connection, and 
the other type has a mirror arm which splits in 
two to reveal the wiring plug. 


Plastic cover type arm 


17 Carefully lever out the plastic cover, and 
disconnect the mirror wiring plug (where 
applicable). 

18 Strike the lower part of the mirror forwards 
with the ball of your hand to unclip the arm 
from the mounting. 

Caution: Do not twist the arm whilst 
attempting removal as the clip will be 
damaged, and do not pull the arm to the 
rear as the windscreen may be damaged. 


Split cover mirror arm 


19 Prise apart the two sides of the mirror 
base cover apart (see illustration). 

20 Note their fitted positions, then disconnect 
the various wiring plugs from the mirror and 
rain sensor (where fitted). 

21 Rotate the mirror arm 60° anti-clockwise 
and remove it (see illustration). 


All types 


22 To refit the mirrors, position the mirror 
arm over the mounting at an angle of 60* 
to the vertical. Push the arm to the vertical 
and check that it engages correctly. Where 
applicable, refit the covers and reconnect the 
wiring plug(s). 


20 Windscreen and rear screen/ 


tailgate glass - 
general information 


Windscreen and 
Saloon rear screen 


1 These areas of glass are secured by 
the tight fit of the weatherstrip in the body 
aperture, and are bonded in position with 
a special adhesive. Renewal of such fixed 
glass is a difficult, messy and time-consuming 
task, which is beyond the scope of the home 
mechanic. It is difficult, unless one has plenty 
of practise, to obtain a secure, waterproof 
fit. Furthermore, the task carries a high risk 
of breakage; this applies especially to the 
laminated glass windscreen. In view of this, 
owners are strongly advised to have this 
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sort of work carried out by one of the many 
specialist windscreen fitters. 


Touring rear screen 


2 Although on these models the rear screen 
opens independently of the tailgate, to remove 
the screen the rear spoiler must be removed. 
This is a complex task requiring specialist 
bodywork tools and experience. Any attempt 
to remove the spoiler without the necessary 
equipment is very likely to result in damage. 
Consequently, we recommend that this work 
is entrusted to a BMW dealer or suitably- 
equipped specialist. 


General information 


Due to the complexity of the sunroof 
mechanism, considerable expertise is 
needed to repair, renew or adjust the sunroof 
components successfully. Removal of the roof 
first requires the headlining to be removed, 
which is a complex and tedious operation, and 
not a task to be undertaken lightly. Therefore, 
any problems with the sunroof (except motor 
renewal) should be referred to a BMW dealer 
or specialist. 

On models with an electric sunroof, if the 
sunroof motor fails to operate, first check the 
relevant fuse. If the fault cannot be traced 
and rectified, the sunroof can be opened and 
closed manually using an Allen key to turn 
the motor spindle (a suitable key is supplied 
with the vehicle tool kit). To gain access to the 
motor, unclip the cover from the headlining. 
Remove the Allen key from the tool kit and 
insert it into the motor spindle. Disconnect the 
motor wiring connector and rotate the key to 
move the sunroof to the required position. 


Motor renewal 


1 Disconnect the battery negative lead as 
described in Chapter 5A. 

2 Starting at the front edge, carefully prise 
the interior light lens unit from between the 
sunvisors. 

3 Release the clips at the front edge, 
and remove the interior light unit from the 
headlining between the sunvisors (see 
illustrations). Disconnect the wiring plug(s) as 
the unit is withdrawn. 

4 Undo the 3 retaining bolts, and pull the 
motor from its location. Disconnect the 
wiring plug as the motor is removed (see 
illustration). 

5 Refitting is a reversal of removal, but carry 
out the initialisation procedure as described 
next. 


Initialisation 
6 Upon completion, initialise the sunroof as 
follows: 
a) Press and hold the switch in the ‘tilt’ 
position. 


21.3a Use a flat-bladed tool to release the 
clips... 

b) After reaching the ‘end of tilt’ position, keep 
the switch pressed for a further 30 sec- 
onds. The 'normalisation' is complete when 
the sunroof rear end lifts briefly. 

c) Keep the switch pressed in the ‘tilt’ 
position, after approximately 5 seconds, 
the sunroof will move to the closed 
position, back to the open position, then 
finally back to the closed position. 

d) Release the switch. 


22 Body exterior fittings — 
removal and refitting 


Wheel arch liners 
and body underpanels 


1 The various plastic covers fitted to the 
underside of the vehicle are secured in 
position by a mixture of bolts, nuts and 
retaining clips, and removal will be fairly 
obvious on inspection. Work methodically 
around, removing its retaining bolts and 
releasing its retaining clips until the panel is 
free and can be removed from the underside 
of the vehicle. Most clips used on the vehicle 
are simply prised out of position. Other clips 
can be released by unscrewing/prising out the 
centre pins and then removing the clip. 

2 Where fitted, disconnect the tyre pressure 
transmitter wiring plug as the wheel arch liner 
is withdrawn. 
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21.3b ...at the front edge of the interior 
light unit 


3 On refitting, renew any retaining clips that 
may have been broken on removal, and 
ensure that the panel is securely retained by 
all the relevant clips and bolts. 


Body trim strips and badges 

4 The various body trim strips and badges are 
held in position with a special adhesive tape. 
Removal requires the trim/badge to be heated, 
to soften the adhesive, and then cut away from 
the surface. Due to the high risk of damage to 
the vehicle’s paintwork during this operation, it is 
recommended that this task should be entrusted 
to a BMW dealer or suitably-equipped specialist. 


Rear spoiler 


5 This is a complex task requiring specialist 
bodywork tools and experience. Any attempt 
to remove the spoiler without the necessary 
equipment is very likely to result in damage. 
Consequently, we recommend that this work 
is entrusted to a BMW dealer or suitably- 


equipped specialist. 
Front seat removal 


23 Seats - 
1 Slide the seat fully forwards and raise the 


removal and refitting 
seat cushion fully. 


2 Disconnect the battery negative lead as 
described in Chapter 5A. 


21.4 Sunroof motor retaining bolts (arrowed) 
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23.3 Release the clip at the front edge, 
and remove the trim 


3 Starting at the rear, carefully prise the seat 
belt anchorage trim from the seat cushion 
side (see illustration). 

4 Undo the retaining bolt and detach the seat 
belt from the seat (see illustration). 

5 Slacken and remove the bolts securing the 
rear of the seat rails to the floor. 

6 Slide the seat fully backwards, then 
slacken and remove the bolts at the front (see 
illustration). 

7 Working under the front of the seat, slide 
out the locking element, and disconnect the 
seat wiring plug (see illustration). 

8 Lift the seat out from the vehicle. 


Folding rear seat removal 
Saloon models 


9 The trim panel between the seat backrest 
and the door aperture must be removed. 
Pull the top of the trim forward to release the 
retaining clip, and then pull the trim panel 


23.7 Slide out the locking element 
(arrowed) and disconnect the wiring plug 


23.17 Undo the bolt each side 
(arrowed)... 


23.4 Undo the seat belt retaining bolt 
(arrowed) 


upwards to remove it. Repeat this procedure 
on the remaining trim panel on the other side. 
10 Pull up on the front of the seat cushion 
to release the left- and right-hand retaining 
clips, and remove it forwards and out from the 
vehicle. Disconnect the seat heating wiring 
connectors (where applicable) as the seat is 
withdrawn. 

11 Release the rear seat back rest, and fold it 
forward. 

12 Undo the bolt each side at the outer 
hinges, then pull the backrests from the centre 
mountings. 


Touring models 


13 Pull up on the front of the seat cushion to 
release the left- and right-hand retaining clips, 
and remove it forwards. 

14 Undo the centre seat belt lower anchorage 
bolt, and lift the cushion out from the vehicle. 
Disconnect the seat heating wiring connectors 
(where applicable) as the seat is withdrawn. 


23.16 Pull the top edge forwards, then lift 
the trim panel upwards 


23.18 ... then pull the backrests outwards 
to disengage the centre mounting 


23.6 Undo the bolts at the front (arrowed) 


15 Release the rear seat back rest, and fold it 
forward. 

16 The trim panel between the seat backrest 
and the door aperture must be removed. Pull the 
top of the trim forward to release the retaining clip, 
and then pull the trim panel upwards to remove it 
(see illustration). Repeat this procedure on the 
remaining trim panel on the other side. 

17 Undo the bolt each side securing the 
backrest outer brackets to the vehicle body 
(see illustration). 

18 Lift each backrest assembly at the outer 
edges, and pull them outwards to disengage 
the centre mounting (see illustration). 
Manoeuvre the seats from the vehicle. 


Fixed rear seat removal 


19 Pull up on the front edge of the seat base 
cushion to release the left- and right-hand 
retaining clips and remove it from the vehicle. 

20 Undo the 2 retaining bolts at the centre, 
lower edge of the backrest (see illustration). 

21 Working in the luggage compartment, 
use a large flat-bladed screwdriver to release 
the catches, then slide the seat upwards to 
release its lower retaining pins and remove it 
from the vehicle (see illustration). 


Refitting 


Front seat 


22 Refitting is the reverse of removal, noting 
the following points. 

a) On manually-adjusted seats, fit the seat 
retaining bolts and tighten them by hand 
only. Slide the seat fully forwards and 
then slide it back by two stops of the seat 
locking mechanism. Rock the seat to 


23.20 Undo the 2 bolts at the centre, lower 
edge of the backrest 
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ensure that the seat locking mechanism 
is correctly engaged then tighten the 
mounting bolts securely. 

5) On electrically-adjusted seats, ensure 
that the wiring is connected and correctly 
routed then tighten the seat mounting 
bolts securely. 

c) Tighten the seat belt mounting bolt to the 
specified torque. 

d) Reconnect the battery negative lead as 
described in Chapter 5A. 


Folding rear seat 


23 Refitting is the reverse of removal. Tighten 
the seat belt lower mounting bolts to the 
specified torque setting. 

Fixed rear seat 


24 Refitting is the reverse of removal making 
sure the seat back lower locating pegs are 
correctly engaged with the body, and the seat 
belt buckles and lap belt are fed through the 
intended openings. 


24 Seat belt tensioning 
mechanism — 
general information 


1 All models are fitted with a seat belt 
tensioner system. The system is designed to 
instantaneously take up any slack in the seat 
belt in the case of a sudden frontal impact, 
therefore reducing the possibility of injury to 
the seat occupants. Each front seat is fitted 
with its tensioner on the inside of the seat 
cushion, whilst the rear seat tensioners are 
fitted at the outer anchorages. 
2 The seat belt tensioner is triggered by a 
frontal impact above a predetermined force. 
Lesser impacts, including impacts from 
behind, will not trigger the system. 
3 When the system is triggered, a pyrotechnic 
device is detonated which acts on the seat belt 
anchorage, and keeps the occupant in position 
in the seat. Once the tensioner has been 
triggered, the seat belt will be permanently 
locked and the assembly must be renewed. 
4 There is a risk of injury if the system is 
triggered inadvertently when working on the 
vehicle. If any work is to be carried out on 
the seat/seat belt disable the tensioner by 
disconnecting the battery negative lead (see 
Chapter 5A), and waiting at least 60 seconds 
before proceeding. 
5 Also note the following warnings before 
contemplating any work on the front seat. 
Warning: If the tensioner 
mechanism is dropped, it must be 
renewed, even it has suffered no 
apparent damage. 
* Do not allow any solvents to come into 
contact with the tensioner mechanism. 
* Do not subject the seat to any form of 
shock as this could accidentally trigger the 
seat belt tensioner. 
* Check for any deformation of the 
seat belt stalk tensioner, and anchorage 
brackets. Renew any that are damaged. 


23.21 Use a screwdriver to release the 
catches in the luggage compartment 
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Warning: Read Section 24 before 
proceeding. 


Front belt removal 


1 Remove the B-pillar trim panel as described 
in Section 26. 

2 Prise the belt anchorage trim from the seat 
(see illustration 23.4). 

3 Undo the belt anchorage bolt from the seat 
frame, and detach the belt. 

4 Undo the bolts and remove the seat belt 
guide from the pillar. 

5 Undo the bolt securing the upper seat belt 
mounting (see illustration). 

6 Unscrew the inertia reel retaining bolt and 
remove the seat belt from the door pillar (see 
illustration). 


25.6 Seat belt inertia reel retaining bolt 
(arrowed) 


| = i 
25.9b ... and prise out the wiring plugs 
until the relevant plug is released 


25.5 Seat belt upper mounting boit 
(arrowed) 


7 If necessary (where fitted), undo the 
retaining bolts and remove the height 
adjustment mechanism from the door pillar. 


Front stalk removal 


8 Remove the seat as described in Section 23. 
9 Release the tensioner wiring harness from 
the retaining clips, slide the connector from 
the mounting bracket, then release the clips/ 
cable tie and prise out the wiring plugs one at 
a time until the relevant plug is released (see 
illustrations). 

10 Slacken and remove the stalk assembly 
retaining bolt and remove the assembly from 
the side of the seat (see illustration). Note 
that the bolt must be renewed. 


Rear side belt removal 


Saloon models 


11 Remove the rear seat as described in 
Section 23. 


25.9a Slide the connector from the 
bracket... 


25.10 Remove the stalk assembly retaining 
bolt (arrowed) 


25.13 Note the lug (arrowed) at the rear of 
the inertia reel bracket 


25.14 Rear side seat belt lower mounting 
bolt (arrowed) 


25.18b ... and the 2 at the rear 25.19 Inertia reel retaining bolt 


(arrowed) (arrowed) 
12 Remove the parcel shelf as described in bracket engages with the lug on the pillar (see 
Section 26. illustration). 
13 Undo the retaining bolt and remove the 14 Undo the seat belt lower mounting bolt 
inertia reel unit. Note how the mounting (see illustration). 


25.23a Prise up the locking catch and 
disconnect the wiring plug 


25.23b Seat belt stalk mounting bolt 
(arrowed) 


25.25 Rear centre belt inertia reel bolt 
(arrowed) 


25.26 Rear centre belt lower mounting bolt 
(arrowed) 


25.18a Undo the 2 bolts at the front 
(arrowed)... 


Touring models 


15 Remove the rear seat as described in 
Section 23. 

16 Remove the D-pillar trim panel as described 
in Section 26. 

17 Remove the luggage compartment side 
panel as described in Section 26. 

18 Undo the 4 bolts and remove the cover 
over the inertia reel (see illustrations). 

19 Slacken and remove the Torx bolt securing 
the lower end of the belt to the body (see 
illustration). 

20 The inertia reel is secured by one Torx bolt. 
Slacken and remove the bolt and washer. 

21 Manoeuvre the assembly from the 
mounting bracket and withdraw it from the 
vehicle. 


Rear stalk removal 


22 Remove the rear seat cushion as described 
in Section 23. 

23 Disconnect the wiring plug (where 
applicable) then slacken and remove the bolt 
and washer and remove the stalk from the 
vehicle. Note the mounting bracket locating 
pin (see illustrations). 


Rear centre belt 
and buckle removal 


Saloon models 


24 Remove the rear seat as described in 
Section 23. 

25 Undo the retaining bolt and remove the 
inertia reel unit (see illustration). 

26 Undo the seat belt lower mounting bolt 
(see illustration). 


Touring models 


27 The centre belt inertia reel unit is not 
available separately from the backrest. Check 
with your BMW dealer or parts specialist. 


Refitting 


28 Refitting is a reversal of the removal 
procedure, ensuring that all fasteners are 
tightened to their specified torque where 
given. Apply a little thread-locking compound 
to the mounting bolts. 


26.8 Prise out the insert, and undo the bolt 


26.9 Note how the base of the A-pillar trim 
engages with the facia 
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26.12 Pull away the weatherstrip each side 
of the B-pillar 


26.13 Pull the lower edge of the trim panel 
inwards 


26 Interior trim - 
removal and refitting 
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General 


1 The interior trim panels are secured using 
either bolts or various types of trim fasteners, 
usually studs or clips. 

2 Check that there are no other panels 
overlapping the one to be removed; usually 
there is a sequence that has to be followed 
that will become obvious on close inspection. 
3 Remove all obvious fasteners, such as 
bolts. If the panel will not come free, it is 
held by hidden clips or fasteners. These are 
usually situated around the edge of the panel 
and can be prised up to release them; note, 
however, that they can break quite easily so 
new ones should be available. The best way 
of releasing such clips without the correct 
type of tool is to use a large flat-bladed 
screwdriver, Note that some panels are 
secured by plastic expanding rivets, where 
the centre pin must be prised up before the 
rivet can be removed. Note in many cases 
that the adjacent sealing strip must be prised 
back to release a panel. 

4 When removing a panel, never use 
excessive force or the panel may be damaged; 
always check carefully that all fasteners have 
been removed or released before attempting 
to withdraw a panel. 

5 Refitting is the reverse of the removal 
procedure; secure the fasteners by pressing 
them firmly into place and ensure that all 


26.14a Pull the lower edge of the trim 
inwards to release the clips 


disturbed components are correctly secured 
to prevent rattles. 


A-pillar trim 


6 Due to the head impact airbag fitted in the 
area, disconnect the battery as described in 
Chapter 5A. 

7 Pull the rubber weatherstrip from the door 
pillar in the area of the pillar trim. 

8 Using a wooden or plastic flat-bladed lever, 
carefully prise out the trim insert from the 
A-pillar trim (see illustration). 

9 Undo the retaining Torx bolt, and pull the 
trim to the centre of the vehicle, starting at the 
top (see illustration). 

10 Refitting is the reverse of the removal 
procedure; secure the fasteners by pressing 
them firmly into place and ensure that all 
disturbed components are correctly secured 
to prevent rattles. 


B-pillar trim 


11 Begin by carefully prising up the front door 
sill trim panel from its retaining clips. 

12 Pull away the rubber weatherstrip each 
side of the B-pillar (see illustration). 

13 Thelower edge of the lower trim is secured 
by two plastic clips. Pull the lower edge of 
the trim inwards, then pull it downwards to 
disengage it from the upper trim panel (see 
illustration). Note how the trim engages with 
the rear door sill trim panel. 

14 Pull the lower edge of the upper trim 
inwards to release the retaining clips, then 
pull the it downwards. Note how the upper 
edge of the trim engages with the headlining 
moulding (see illustrations). Feed the seat 


26.14b The two lugs of the upper trim 
engage with the headlining 

belt through the trim panel as it's with- 
drawn. 
15 Refitting is the reverse of the removal pro- 
cedure; secure the fasteners by pressing them 
firmly into place and ensure that all disturbed 
components are correctly secured to prevent 
rattles. Prise the retaining clips from the door sill 
and refit them to the sill trim prior to refitting. 


C-pillar trim 


Saloon models 


16 Pull the door weatherstrip away from the 
area adjacent to the pillar trim. 

17 Prise out the cap at the top edge of the 
trim and undo the Torx bolt beneath (see 
illustration). 

18 Pull the pillar trim upwards from place 
(see illustration) 

19 Refitting is the reverse of the removal 
procedure; secure the fasteners by pressing 
them firmly into place and ensure that all 


26.17 Prise out the cap (arrowed) and 
remove the bolt beneath 


X 
ce 
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26.18 Pull the C-pillar trim inwards to 26.20 Prise out the cap and undo the bolt 26.21 Pull the C-pillar trim panel upwards 
release the clips 


26.25 Prise out the clip at the front edge of 26.28a Prise up the centre pins and 26.28b Prise up the caps and remove the 
the upper pillar trim remove the plastic expansion rivets bolts beneath 

disturbed components are correctly secured 21 Pull the trim panel upwards and inwards panel, then rotate the fastener anti-clockwise 
to prevent rattles. to release the clips (see illustration). and lift out the side panel above the battery. 

" 22 Refitting is a reversal of removal. 24 Remove the C-pillar trim panel as 
Touring models ill. : described previously in this Section. 
20 Prise out the cap and undo the bolt D-pillar trim 25 Prise out the clip at the front edge, and 
beneath (see illustration). 23 Lift out the luggage compartment floor pull the upper pillar trim panel downwards to 


release the retaining clips (see illustration). 
26 Undo the 5 retaining bolts, then pull the 
lower pillar trim panel inwards to release the 
retaining clips. Disconnect any wiring plugs as 
the trim is removed. 

27 Refitting is a reversal of removal. 


Luggage area trim panel - 
Saloon models 


28 Lift out the luggage compartment floor 
panel, prise up the centre pins, lever out the 
4 expansion rivets, then prise out the caps, 
undo the 2 bolts and remove the boot lid sill 
26.29 Remove the warning triangle holder 26.30 Undo the Torx bolt securing the trim panel (see illustrations). 

stowage anchor 29 Remove the warning triangle from the 
holders (where applicable), then rotate the 
holders anti-clockwise and remove them (see 
illustration). 
30 Undo the Torx bolt securing the luggage 
stowage anchor (see illustration). 
31 Prise up the centre pin and lever out the 
retaining clips (see illustrations). 
32 Remove the panel. 
33 Refitting is a reversal of removal. 


Luggage area trim panel - 
Touring models 


34 Fold the rear seat backrest forwards. 


. 35 Remove the luggage compartment floor 
26.31a Prise up the centre pins . . . 26.31b ... and remove the plastic panel. 


expansion rivets (arrowed) 36 Pull up the plastic cover over the seat belt 
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26.36 Pull up the cover over the inertia reel 


26.41 Prise out the expansion rivets and 
undo the stowage hook bolt (arrowed) 


inertia reel, and feed the seat belt though the 
slot (see illustration). 


Left-hand panel 


37 Operate the release handle, open the 
access panel in front of the rear lights, and lift 
it from place. 

38 Remove the 2 bolts, and prise out 
the expansion rivet at the top edge of the 
luggage compartment side trim panel (see 
illustration). 

39 Disconnect the power outlet wiring plug 
(where applicable), prise out the expansion rivet 
and undo the bolt securing the stowage hook 
(see illustration). Lift the panel from place. 


Right-hand panel 


40 Rotate the fasteners anti-clockwise and 
lift out the panel above the battery. 

41 Prise up the centre pin, remove the plastic 
expansion rivet, then undo the stowage hook 
Torx bolt at the lower section of the side panel 
(see illustration). 

42 Undo the 2 bolts at the top of the panel, 
prise up the centre pin and remove the plastic 
expansion rivet (see illustration). 

43 Lift the side panel from place. 


Both sides 
44 Refitting is a reversal of removal. 


Glovebox 


45 Using a blunt, flat-bladed tool, carefully 
prise the cup holders surround trim from place 
(see illustration). 
46 Undo the retaining bolts and remove the 
cup holder assemblies above the glovebox 
(see illustration). 


26.38 Undo the 2 bolts and prise out the 
plastic expansion rivet (arrowed) 


26.42 Undo the bolt and remove the 
expansion rivet (arrowed) 

47 Open the glovebox, undo the retaining 
bolts, and remove the glovebox complete 
with hinge and bracket (see illustration). 
Disconnect and wiring plugs as the glovebox 
is withdrawn. 

48 Refitting is the reverse of the removal 
procedure. 


Glovebox lock 


49 Open the glovebox lid, undo the two 
retaining bolts and remove the lock. 


Carpets 


50 The passenger compartment floor carpet 
is in one piece, secured at its edges by bolts 
or clips, usually the same fasteners used to 
secure the various adjoining trim panels. 

51 Carpet removal and refitting is reasonably 
straightforward but very time-consuming 
because all adjoining trim panels must be 
removed first, as must components such as 


26.46 Cup holder retaining bolts (arrowed) 


26.39 Undo the stowage hook bolt and prise 
out the plastic expansion rivet (arrowed) 


26.45 Using a blunt, flat-bladed tool, 
carefully prise the cup holders surround 
trim from the facia 
the seats, the centre console and seat belt 

lower anchorages. 


Headlining 


52 The headlining is clipped to the roof and 
can be withdrawn only once all fittings such 
as the grab handles, sunvisors, sunroof (if 
fitted), windscreen and rear quarter windows 
and related trim panels have been removed 
and the door, tailgate and sunroof aperture 
sealing strips have been prised clear. 

53 Note that headlining removal requires 
considerable skill and experience if it is to be 
carried out without damage and is therefore 
best entrusted to an expert. 


Cup holders 


54 Using a blunt, flat-bladed tool, carefully prise 
the decorative trim strip above the glovebox 
from the facia (see illustration 26.45). 

55 Undo the 2 retaining bolts and remove the 


26.47 Undo the bolts (arrowed) and 
withdraw the glovebox 
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26.59 Prise up the speaker grille 


cup holder assembly above the glovebox (see 
illustration 26.46). 
56 Refitting is a reversal of removal. 


Parcel shelf 


57 Remove the rear seats (see Section 23). 
58 Remove both C-pillar trim panels as 
described earlier in this Section. 

59 Prise up the grille, then undo the bolts and 
remove the speakers from the rear parcel shelf 
(see illustration). Disconnect the speaker 
wiring plugs as they are withdrawn. 

60 Undo the bolts and detach the seat belt 
lower anchorages as described in Section 25. 
61 Prise up the centre pins, and remove the 
plastic expansion rivets at the front edge of 
the parcel shelf (see illustration). 

62 On models with folding rear seats, 
remove the side cushion on each side by 
pulling the top edge forwards, then lifting 
from place. 


26.68 Undo the 2 bolts (arrowed) and pull 
the trim panel rearwards 


26.75 Prise open the cover and undo the 
inner mounting bolt 


26.61 Prise up the centre pins and remove 
the plastic expansion rivets (arrowed) 
63 Prise up the trims around the seat belts 

where they pass through the parcel shelf. 

64 Pull the parcel shelf forwards and remove 
it (see illustration). Feed the seat belts 
through the parcel shelf as it's withdrawn. 

65 Refitting is a reversal of removal. 


Footwell side trim panel 


66 Pull away the rubber weatherstrip in the 
area of the trim panel. 

67 Pull the door sill trim panel upwards to 
release the clips at the front. 


Passenger's side 


68 Undo the 2 bolts and pull the lower facia 
panel rearwards (see illustration). Disconnect 
the wiring plugs as the panel is withdrawn. 

69 Pull the footwell side trim panel inwards to 
release the retaining clips. 


Driver's side 


70 Undo the bolts and remove the panel 


26.74 Sunvisor outer mounting bolts 
(arrowed) 


26.77 Grab handle bolts (arrowed) 


26.64 Pull the parcel shelf forwards and 
feed the seat belts through 


above the pedals (see illustration 17.1). 
Disconnect any wiring plugs as the panel is 
withdrawn. 

71 Undo the bolt and pull the bonnet release 
handle from place (see illustration 9.4a). 

72 Undo the retaining bolt, then pull the 
footwell panel inwards/rearwards to release 
the retaining clips (see illustration 9.4b). 
Disconnect any wiring plugs as the panel is 
withdrawn. 


Both sides 
73 Refitting is a reversal of removal. 


Sunvisors 


74 To remove the sunvisor, undo the 2 Torx 
bolts securing the outer mounting, and lower 
it from place (see illustration). Disconnect the 
vanity mirror switch wiring plug as the sunvisor 
is withdrawn. 

75 To remove the inner mounting, prise open 
the plastic cover, and undo the mounting Torx 
bolt (see illustration). 

76 Refitting is a reversal of removal. 


Grab handles 


77 Prise down the plastic covers and undo 
the retaining Torx bolts (see illustration). 
78 Refitting is a reversal of removal. 


27 Centre console - 
removal and refitting 


HU 


Removal 


1 On manual transmission models, carefully 
squeeze the sides of the gear lever gaiter 
inwards, then pull it upwards from the centre 
console trim (see illustration). 

2 On automatic transmission models, pull the 
selector lever knob from place with a sharp, 
upwards pull. Don't twist the knob or the 
mechanism will be damaged. Squeeze the 
sides of the gear lever gaiter inwards, then pull 
it upwards from the centre console trim, then 
prise up the gaiter surround trim. Disconnect 
the wiring plug as the trim is removed (see 
illustrations). 

3 Open the storage compartment lid, then 
using a blunt, flat-bladed tool, carefully prise 
up the trim from the top of the centre console 


27.1 Squeeze together the sides and pull 
up the gear lever gaiter 


27.2c Prise up the gaiter surround trim 


(see illustration). Disconnect any wiring plugs 
as the trim is removed. 

4 Prise out the caps and remove the 2 bolts 
at the front of the console (see illustrations). 
5 Carefully release the clips at the rear/sides of 
the console, then pull the rear section away to 


wu" 
27.4b ...and undo the two bolts (arrowed) 


27.6a Undo the nuts (arrowed)... 


27.2a Pull the selector lever knob sharply 
upwards 


27.3 Prise up the trim from the top of the 
centre console 


release the clips at the top (see illustrations). 
Disconnect any wiring plugs as it's withdrawn. 
6 Undo the 2 nuts securing the rear of the 
console (see illustrations). Disconnect any 
wiring plugs accessible through the rear section. 
7 Carefully prise the handbrake lever gaiter 


27.5a Release the clips each side at the 
lower part of the rear section (shown from 
the inside of the console) .. . 


27.6b ...and disconnect the wiring plugs 
(arrowed) 
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27.2b Squeeze together the sides and pull 
the gaiter upwards 


t $ E 


27.4a Remove the caps... 


from the console, and disconnect the 
wiring plugs exposed in the aperture (see 
illustrations). To improve access, cut the 
cable tie and pull the gaiter from the lever. 
Ensure the handbrake lever is fully raised. 

8 Raise the rear of the console, then pull it 


27.5b ... and pull the rear section from 
place 


27.7a Squeeze in the sides and remove the 
handbrake lever gaiter from the console 


27.7b Rotate the locking lever, and 
disconnect the wiring plug (arrowed) in the 
aperture 
rearwards a little to disengage the guides at 
the front (see illustration). Note their fitted 
locations, then disconnect any wiring plugs 
as the console is withdrawn. Manoeuvre the 
centre console over the handbrake lever. 


Refitting 


9 Manoeuvre the centre console over the 
handbrake lever, and ensure the front guides 
and vent engage correctly. The remainder of 
refitting is the reverse of removal making sure 
all fasteners are securely tightened. 


28 Facia panel assembly - 
removal and mend i 
Removal 


1 Remove the centre console as described in 
Section 27. 


28.8 Carefully prise the decorative trim 
panel from the facia 


28.13 Airbag support bracket bolts 
(arrowed) 


27.8 Raise the rear of the console and 
manoeuvre it over the handbrake lever 


2 Disconnect the battery negative lead as 
described in Chapter 5A. 

3 Remove the steering column as described 
in Chapter 10. 

4 Remove both A-pillar trim panels as 
described in Section 26. 

5 Undo the bolts and remove the lower trim 
panel from the passenger's side of the facia 
(see illustration 26.68). Disconnect any wiring 
plugs as the panel is withdrawn. 

6 Remove the instrument panel as described 
in Chapter 12. 

7 Remove the light control unit/switch as 
described in Chapter 12. 

8 Using a blunt, flat-bladed tool, carefully prise 
the decorative trim panel from the passenger's 
side of the facia (see illustration). Disconnect 
any wiring plugs as the panel is withdrawn. 

9 Remove the heating/air conditioning control 
panel as described in Chapter 3. 

10 Using a blunt, flat-bladed tool, carefully 


28.10a Prise the surround trim away... 


28.14a Prise up the centre grille . . . 


prise the surround trim from the driver's side of 
the facia, then undo the 2 bolts and remove the 
ignition switch (see illustrations). Disconnect 
any wiring plugs as the switch is withdrawn. 

11 Remove the facia-mounted audio unit as 
described in Chapter 12. 

12 Remove the passenger's side glovebox as 
described in Section 26. 

13 Disconnect the passenger's side airbag 
wiring plugs, with reference to Chapter 12. 
Undo the bolt securing the airbag support 
bracket to the facia (see illustration). 

14 Where fitted, remove the centre speaker 
from the facia as described in Chapter 12. 
On models without a speaker, prise up the 
vent grille, and undo the bolts revealed (see 
illustrations). 

15 Carefully prise the solar sensor from the 
centre of the facia, and disconnect the wiring 
plug (see illustration). 

16 Pull the rear cabin centre vent duct from 
the lower facia. 

17 The facia is now secured by 3 bolts in the 
centre, and 2 at each end. Undo the bolts, 
and with the aid of an assistant, pull the facia 
rearwards, note their fitted positions and 
disconnect any wiring plugs as necessary. 
Manoeuvre the facia from the passenger cabin 
(see illustrations). 


Label each wiring connector 
as it is disconnected from 
its relevant component. The 
labels will prove useful on 
refitting, when routing the wiring and 
feeding the wiring through the facia 
apertures. 


HAYNES 


28.10b ... and undo the ignition switch 
bolts (arrowed) 


28.14b ... and undo the bolts (arrowed) 


CE 
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Refitting 


18 Refitting is a reversal of the removal 
procedure, noting the following points: 

a) Manoeuvre the facia into position and 
ensure that the wiring is correctly routed 
and securely retained by its facia clips. 

b) Clip the facia back into position, ensure 
the locating lugs at the front edge of the 
facia engage correctly, making sure all the 
wiring connectors are fed through their 
respective apertures, then refit all the 
facia fasteners, and tighten them securely. 

o ei Nervi gy i ipai cin 28.15 Push the solar sensor from the facia 28.17a bs facia is secured by 3 bolts in 

: ; centre (arrowed)... 
and switches function correctly. 


28.17b ...2 bolts at the passenger's end 28.17c ... and 2 bolts at the driver's end 
(arrowed)... (arrowed) 
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Chapter 12 
Body electrical systems 


Contents Section number 
Airbag system - general information and precautions............ 24 
Airbag system components — removal and refitting.............- 25 
Anti-theft alarm system — general information.................. 22 
Audio unit — removal and refitting. ............ leere 18 
Battery — removal and refitting...................4 See Chapter 5A 
Battery check and maintenance. ............... See Weekly checks 
Bulbs (exterior lights) - renewal... ... 0.2.0... 6c eee I 5 
Bulbs üntedordidhts) - renewal... eel ern n RI egee 6 
Cruise control system — information and component renewal. ..... 21 
Electrical fault finding — general information ........... s.s 2 
Exterior light units — removal and refitting ......... lesse 7 
Fuses and relays — general information . ........... sees 3 
General information and precautions. .......... lee 1 
Headlight beam alignment — general information. ............... 8 
Heated front seat components — removal and refitting ........... 23 
Horn(s) - removal and refitting. ............. llle 14 
Instrument panel — removal and refitting ........... sls 9 
Instrument panel components — removal and refitting............ 10 
Degrees of difficulty 


Easy, suitable for 
novice with little 
experience 


Fairly easy, suitable 
for beginner with 
some experience 


` 
N 


Exterior lights 
Direction indicator 
Direction indicator side repeater 
Foglight: 

ENA A E AE OE A O DIO BR m ve S TN SA 

Rear 
Headlight: 

Halogen (dipped and main beam) 

r E E A N A EEEE EN TIATA 
a EEIT AA EIEEE E PEST: 
NOGIDICDGD A T R ATE OA IE ET ron 
PO a a a TORT ESA AES EE TTE IY Y Nen 
von AA A TASCA ee E ASE 
m ta o a RETNA AEE OENE ad AE EE E EAS 
Eo cio ranen eoe ae N E Mp, o 


Interior light 

ORIEN QR EE moror E E E AT EE EA 
Footwell lights 
Glovebox light 
Luggage compartment light........... ils I RII 
VRBE STATI eerie liri e tette VB ale eoa eo aci SCR UROSS T 0317€ Os 


1201 
Section number 
Loudspeakers — removal and refitting ........... leeren 19 
Parking distance control (PDC) — information and component 
FORM ODIT WERT I CITIES DO B RTT 26 
Rain sensor — removal and refitting .......... lese 11 
Radio aerial - general information ......... se e ences 20 
Reversing light switch (manual transmission models) - removal 
And FETU Ci esee) 59 EYIRIE B SEERCRORI SI ae ator See Chapter 7A 
Stop-light switch — removal and refitting ............. See Chapter 9 
Suspension height sensor — removal and refitting .............. 12 
Switches — removal and refitting ............:.eee eee see eees 4 
Tyre run flat indicator system - general information. ............. 13 
Windscreen wiper blade check and renewal ...... See Weekly checks 
Windscreen/headlight washer system components — removal 
and TOT oo. Fede neato settee dss a L 17 
Wiper arm — removal and refitting .......... 6c cece nn 15 
Wiper motor and linkage — removal and refitting................ 16 
Wiring diagrams — general information. ..........-..60ee0eeeee 27 


Very difficult, 
suitable for expert 
DIY or professional 


12 volt negative earth 
Wattage 


21 PY 
5 WY or ST 


55 (H11 type) 
H21 


DS1 
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Torque wrench settings 
Airbag system fixings: 


Passenger's side airbag retaining nuts...... 
Impact sensor mounting bolts ............ 


Suspension turret braces:* 
M10: 


PRS ee tral E TTA E O 
Wiper arm-to-wiper spindle nut............. 
Tyre pressure transmitter Torx bolt........... 


* Do not re-use 


Warning: Before carrying out any 
A work on the electrical system, 

read through the precautions 
given in Safety First! at the beginning of 
this manual and Chapter 5A. 

The electrical system is of the 12 volt 
negative earth type. Power for the lights and 
all electrical accessories is supplied by a 
lead-acid type battery which is charged by the 
alternator. 

This Chapter covers repair and service 
procedures for the various electrical 
components not associated with engine. 
Information on the battery, alternator and 
starter motor can be found in Chapter 5A. 

It should be noted that prior to working 
on any component in the electrical system, 
the battery negative terminal should first be 
disconnected to prevent the possibility of 
electrical short circuits and/or fires. 


Note: Refer to the precautions given in ‘Safety 
first!’ and in Section 1 of this Chapter before 
starting work. The following tests relate to 
testing of the main electrical circuits, and 
should not be used to test delicate electronic 
circuits (such as anti-lock braking systems), 
particularly where an electronic control module 
(ECM) is used. 

Caution: The BMW 3-Series electrical 
system is extremely complex. Many of 
the ECMs are connected via a ‘Databus’ 
system, where they are able to share 
information from the various sensors, and 
communicate with each other. For instance, 
as the automatic gearbox approaches a 
gear ratio shift point, it signals the engine 
management ECM via the Databus. As the 
gearchange is made by the transmission 
ECM, the engine management ECM 
retards the ignition timing, momentarily 
reducing engine output to ensure a 
smoother transition from one gear ratio to 


the next. Due to the design of the Databus 
system, it is not advisable to backprobe the 
ECMs with a multimeter in the traditional 
manner. Instead, the electrical systems 
are equipped with a sophisticated seif- 
diagnosis system which can interrogate 
the various ECMs to reveal stored fault 
codes, and help pin-point faults. In order to 
access the self-diagnosis system, specialist 
test equipment (fault code reader/scanner) 
is required. 


General 


1 A typical electrical circuit consists of an 
electrical component, any switches, relays, 
motors, fuses, fusible links or circuit breakers 
related to that component, and the wiring 
and connectors which link the component to 
both the battery and the chassis. To help to 
pin-point a problem in an electrical circuit, 
wiring diagrams are included at the end of this 
Chapter. 

2 Before attempting to diagnose an electrical 
fault, first study the appropriate wiring 
diagram to obtain a complete understanding 
of the components included in the particular 
circuit concerned. The possible sources of a 
fault can be narrowed down by noting if other 
components related to the circuit are operating 
properly. If several components or circuits fail 
at one time, the problem is likely to be related 
to a shared fuse or earth connection. 

3 Electrical problems usually stem from 
simple causes, such as loose or corroded 
connections, a faulty earth connection, a 
blown fuse, a melted fusible link, or a faulty 
relay (refer to Section 3 for details of testing 
relays). Visually inspect the condition of all 
fuses, wires and connections in a problem 
circuit before testing the components. Use the 
wiring diagrams to determine which terminal 
connections will need to be checked in order 
to pin-point the trouble spot. 

4 The basic tools required for electrical fault 
finding include a circuit tester or voltmeter (a 
12 volt bulb with a set of test leads can also 
be used for certain tests); a self-powered 
test light (sometimes known as a continuity 
tester); an ohmmeter (to measure resistance); 
a battery and set of test leads; and a jumper 
wire, preferably with a circuit breaker or fuse 
incorporated, which can be used to bypass 
suspect wires or electrical components. 


Nm Ibf ft 
Marca ETT IET 7 5 
EAT EE E tale ae 8 6 
ATENTO Ee 40 30 
AHPUAAY ESPERE TRY Angle-tighten a further 60° 
SOPORE FOE 100 74 
XA VIS 17:9 9 918765018 Angle-tighten a further 100° 
AT EIS OO SS NY. 30 22 
AUCI t2 N 4 3 


Before attempting to locate a problem with 
test instruments, use the wiring diagram to 
determine where to make the connections. 

5 To find the source of an intermittent wiring 
fault (usually due to a poor or dirty connection, 
or damaged wiring insulation), a ‘wiggle’ test 
can be performed on the wiring. This involves 
wiggling the wiring by hand to see if the fault 
occurs as the wiring is moved. It should be 
possible to narrow down the source of the 
fault to a particular section of wiring. This 
method of testing can be used in conjunction 
with any of the tests described in the following 
sub-Sections. 

6 Apart from problems due to poor 
connections, two basic types of fault can 
occur in an electrical circuit - open circuit, or 
short circuit. 

7 Open circuit faults are caused by a break 
somewhere in the circuit, which prevents 
current from flowing. An open circuit fault 
will prevent a component from working, but 
will not cause the relevant circuit fuse to 
blow. 

8 Short circuit faults are caused by a 'short' 
somewhere in the circuit, which allows the 
current flowing in the circuit to ‘escape’ 
along an alternative route, usually to earth. 
Short circuit faults are normally caused by a 
breakdown in wiring insulation, which allows 
a feed wire to touch either another wire, or an 
earthed component such as the bodyshell. 
A short circuit fault will normally cause the 
relevant circuit fuse to blow. 


Finding an open circuit 


9 To check for an open circuit, connect one 
lead of a circuit tester or voltmeter to either 
the negative battery terminal or a known good 
earth. 

10 Connect the other lead to a connector in 
the circuit being tested, preferably nearest to 
the battery or fuse. 

11 Switch on the circuit, bearing in mind that 
some circuits are live only when the ignition 
switch is moved to a particular position. 

12 If voltage is present (indicated either by 
the tester bulb lighting or a voltmeter reading, 
as applicable), this means that the section of 
the circuit between the relevant connector and 
the battery is problem-free. 

13 Continue to check the remainder of the 
circuit in the same fashion. 


2.20a Typical earth connections: between 
the left-hand engine mounting and body 
(arrowed) ... 


2.20d ...right-hand side of the rear panel 
(arrowed) ... 


14 When a point is reached at which no 
voltage is present, the problem must lie 
between that point and the previous test point 
with voltage. Most problems can be traced to 
a broken, corroded or loose connection. 


Finding a short circuit 


15 Tocheck fora short circuit, first disconnect 
the load(s) from the circuit (loads are the 
components which draw current from a circuit, 
such as bulbs, motors, heating elements, etc). 
16 Remove the relevant fuse from the circuit, 
and connect a circuit tester or voltmeter to the 
fuse connections. 

17 Switch on the circuit, bearing in mind that 
some circuits are live only when the ignition 
switch is moved to a particular position. 

18 If voltage is present (indicated either by 
the tester bulb lighting or a voltmeter reading, 
as applicable), this means that there is a short 
circuit. 

19 If no voltage is present, but the fuse 
still blows with the load(s) connected, this 
indicates an internal fault in the load(s). 


Finding an earth fault 


20 The battery negative terminal is 
connected to 'earth' - the metal of the 
engine/transmission and the car body - 
and most systems are wired so that they 
only receive a positive feed, the current 
returning through the metal of the car body 
(see illustrations). This means that the 
component mounting and the body form part 
of that circuit. Loose or corroded mountings 
can therefore cause a range of electrical 
faults, ranging from total failure of a circuit 


2.20b ... cylinder head to inner wing 
(petrol models) . . . 


2.20e ... left-hand side of the luggage 
compartment (arrowed) . . . 


to a puzzling partial fault. In particular, lights 
may shine dimly (especially when another 
circuit sharing the same earth point is in 
operation), motors (eg, wiper motors or the 
radiator cooling fan motor) may run slowly, 
and the operation of one circuit may have an 
apparently unrelated effect on another. Note 
that on many vehicles, earth straps are used 
between certain components, such as the 
engine/transmission and the body, usually 
where there is no metal-to-metal contact 
between components due to flexible rubber 
mountings, etc. 

21 To check whether a component is 
properly earthed, disconnect the battery and 
connect one lead of an ohmmeter to a known 
good earth point. Connect the other lead to 
the wire or earth connection being tested. 
The resistance reading should be zero; if not, 
check the connection as follows. 


3.3 The fusebox is located behind the 
passenger's side glovebox. Note the 
tweezers for removing the fuses (arrowed) 
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2.20c ... front inner wing (arrowed) - both 
sides... 


2.20f ... behind the rear seats (arrowed) 


22 |f an earth connection is thought to be 
faulty, dismantle the connection and clean back 
to bare metal both the bodyshell and the wire 
terminal or the component earth connection 
mating surface. Be careful to remove all traces 
of dirt and corrosion, then use a knife to trim 
away any paint, so that a clean metal-to-metal 
joint is made. On reassembly, tighten the joint 
fasteners securely; if a wire terminal is being 
refitted, use serrated washers between the 
terminal and the bodyshell to ensure a clean 
and secure connection. When the connection 
is remade, prevent the onset of corrosion in 
the future by applying a coat of petroleum 


jelly. 

3 Fuses and relays — X 
general information ` 

Main fuses 

1 The fuses are located behind the 


passenger's side glovebox. 

2 To remove the fusebox cover, open the 
glovebox, turn the two quick-release fasteners 
and pull down the cover. 

3 A list of the circuits each fuse protects is 
given on the label attached to the inside of 
the main fusebox cover. A pair of tweezers 
for removing the fuses is also clipped to 
the fusebox. Note that the vertical fuses 
are active, and the horizontal fuses are 
spare. High amperage ‘fusible links’ are 
located on the top face of the fusebox (see 
illustration). 


3.4 Use the tweezers provided to pull the 
relevant fuse 


4 To remove a fuse, first switch off the circuit 
concerned (or the ignition), then pull the fuse 
out of its terminals using the tweezers which 
are clipped to the fusebox (see illustration). 
The wire within the fuse should be visible; if 
the fuse is blown it will be broken or melted. 

5 Always renew a fuse with one of an identical 
rating; never use a fuse with a different rating 
from the original or substitute anything else. 
Never renew a fuse more than once without 
tracing the source of the trouble. The fuse 
rating is stamped on top of the fuse; note 
that the fuses are also colour-coded for easy 
recognition. 

6 If a new fuse blows immediately, find the 
cause before renewing it again; a short to earth 
as a result of faulty insulation is most likely. 
Where a fuse protects more than one circuit, 
try to isolate the defect by switching on each 
circuit in turn (if possible) until the fuse blows 


4.1 Prise the switch surround from the 
facia 


4.4 Carefully prise the decorative trim strip 
from the facia 


. | 
-i: 
* B 
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3.7 Some relays are located in the 
electrical box in the left-hand corner of the 
engine compartment 
again. Always carry a supply of spare fuses of 
each relevant rating on the vehicle, a spare of 
each rating should be clipped into the base of 

the fusebox. 


Relays 


7 The majority of relays are located behind the 
passenger's side glovebox (see illustration), 
whilst other relays are located in the 
'E-box' in the left-hand corner of the engine 
compartment. 

8 If a circuit or system controlled by a relay 
develops a fault and the relay is suspect, 
operate the system; if the relay is functioning 
it should be possible to hear it click as it is 
energised. If this is the case the fault lies with 
the components or wiring of the system. If 
the relay is not being energised then either 
the relay is not receiving a main supply or a 
switching voltage, or the relay itself is faulty. 


4.5 Squeeze together the clips (arrowed) 
and push the start switch from the trim 


Testing is by the substitution of a known 
good unit but be careful; while some relays 
are identical in appearance and in operation, 
others look similar but perform different 
functions. 

9 To renew a relay first ensure that the ignition 
switch is off. The relay can then simply be 
pulled out from the socket and the new relay 


pressed in. 

4 ES 

E 

X 
Note: Disconnect the battery negative lead 
(see Chapter 5A) before removing any switch, 
and reconnect the lead after refitting the 
switch. 
Ignition switch 
1 Carefully prise the switch surround from 
place (see illustration). 
2 Undo the 2 bolts and pull the switch from 
the facia (see illustration). Disconnect the 
wiring plug as the switch is withdrawn. 
3 Refitting is a reversal of removal. 


Engine start switch 


4 Using a blunt, flat-bladed tool, carefully 
prise the decorative trim strip/air vents from 
the facia (see illustration). Disconnect any 
wiring plugs as the trim is removed. 

5 Squeeze together the clips and push the 
engine start switch from the trim (see illus- 
tration). 

6 Refitting is a reversal of removal. 


Steering column switch module 


7 Place the steering column in the fully 
lowered and extended position. Remove the 
steering wheel as described in Chapter 10. 

8 Note that as the steering wheel is removed, 
the airbag rotary contact unit is automatically 
locked to prevent any accidental rotation. 

9 Unclip the upper and lower steering column 
shrouds (see illustrations). 

10 Undo the 4 bolts and slide the module up 
the steering column (see illustration). 

11 Disconnect the various wiring plugs 
from the module as it's withdrawn. Note: 
The steering column switch module has very 
few mechanical elements, as the operating 


Switches - 
removal and refitting 


4.9a 


Unclip the column upper shroud . . . 
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4.9b ... and lower column shroud... 


components are optical switches. The module 
also incorporates the steering angle sensor. 
Handle the module with great care. 

12 If required, release the clips and 
separate the airbag rotary contact unit (see 
illustration). No further dismantling of the 
module is recommended. 

13 Refitting is a reversal of the removal 
procedure, ensuring that the wiring is correctly 
routed. Note that if a new module has been 
fitted, it must be coded/calibrated using BMW 
diagnostic equipment. Entrust this task to a 
BMW dealer or suitably-equipped specialist. 


Lighting switch 


14 Using a blunt, flat-bladed tool, carefully 
prise the decorative trim strip/air vent from the 
right-hand side of the facia (see illustration). 
Disconnect any wiring plugs as the trim is 
removed. 

15 Carefully prise the switch and surround 
trim from the facia. Unlock and disconnect the 
wiring plug from the switch as it's withdrawn 
(see illustrations). 

16 If required, release the catches and 
detach the switch from the surround trim (see 
illustration). 

17 Refitting is the reverse of removal. 


Hazard warning/ 
central locking/DTC switches 


18 Using a blunt, flat-bladed tool, carefully 
prise the decorative trim strip/air vents from 
the facia (see illustration 4.4). Disconnect 
any wiring plugs as the trim is removed. 

19 Press the switch block from the strip (see 
illustration). 


4.16 Release the clips (arrowed) and 
detach the switch from the surround 


4.9c ...if required, squeeze together the 
clips and detach the upper shroud from 
the gaiter 


4.12 Release the clips around the outer 
edge of the contact unit (upper clips 
arrowed) 


20 Refitting is the reverse of removal. 


Electric window switches 


21 Using a blunt, flat-bladed tool, carefully 
lever the switch panel from the armrest (see 


4.15a Pull the switch and surround from 
place... 


4.19 Press the switch block from place 


4.10 Undo the switch module retaining 
bolts (arrowed) 


4.14 Prise the decorative trim strip/air vent 
from the facia 


illustration). If necessary, use a piece of card 
to protect the armrest material. 

22 Disconnect the wiring plugs as the switch 
panel is removed. 

23 Refitting is the reversal of removal. 


4.15b ... then lever over the locking catch 
and disconnect the wiring plug 


4.21 Carefully prise the electric window 
switch panel from the armrest 


4.30 Release the clips (arrowed) and 
detach the switch cluster 


Exterior mirror switches 


24 The mirror adjustment switch is integral 
with the electric window switch. Remove the 
switch assembly as previously described in 
this Section. 


Clutch pedal position switch 


25 Undo the driver's side lower facia panel 
retaining bolts then unclip the panel and 
remove it from the vehicle. Note their fitted 
positions and disconnect any wiring plugs as 
the panel is withdrawn. 

26 Disconnect the wiring plug from the switch. 
27 Using a screwdriver, unclip the switch 
from the side of the master cylinder. 

28 Refitting is the reverse of removal. 


Central facia switch cluster 


29 Remove the heating/air conditioning/climate 
control panel as described in Chapter 3. 

30 Disconnect the wiring plug, then release 
the clips and detach the switch cluster 
(where fitted) from the control panel (see 
illustration). 

31 Refitting is a reversal of removal. 


Heated rear window/blower/ 
air conditioning switches 


32 The switches are an integral part of the 
control unit and cannot be renewed. If a switch 
is faulty seek the advice of a BMW dealer or 
parts specialist. 


Handbrake warning light switch 


33 Remove the centre console as described 
in Chapter 11 to gain access to the handbrake 
lever. 


4.40 Prise the switch block from the steering 
wheel — multifunction steering wheel 


4.34 Handbrake warning light switch bolt 
(arrowed) 


34 Disconnect the wiring connector from the 
warning light switch then undo the bolt and 
remove the switch (see illustration). 

35 Refitting is the reverse of removal. Check 
the operation of the switch before refitting 
the centre console, the warning light should 
illuminate between the first and second clicks 
of the ratchet mechanism. 


Stop-light switch 
36 Refer to Chapter 9. 


Courtesy light switches 


37 The function of the courtesy light switches 
is incorporated into the door/boot lid/tailgate 
lock assembly. To remove the relevant lock, 
refer to Chapter 11. 


Steering wheel switches 


38 Two different types of steering wheels 
are fitted to the 3-Series range. Either a 
Multifunction steering wheel, or a Sports 
steering wheel. To remove the switches, 
remove the driver's airbag as described in 
Section 25, then proceed under the relevant 
heading. 

Multifunction steering wheel 


39 Disconnect the switches wiring plug from 
the centre of the steering wheel. Note that the 
switches are wired together. 

40 Carefully prise the switches from the 
steering wheel (see illustration). Note that 
the horn switch is integral with the airbag unit. 


Sports steering wheel 


41 Undo the 3 retaining bolts on the front face 
of the steering wheel (two securing the upper 


4.42 Each steering wheel switch is 
secured by a bolt (arrowed) 


section and one securing the lower section), 
and unclip the switch carrier panel from the 
steering wheel. Disconnect the wiring plug as 
the panel with withdrawn. 

42 If required, undo the bolts and detach 
the switches from the panel (see illus- 
tration). 


Sunroof/interior light switches 


43 Using a blunt, flat-bladed tool, carefully 
prise the interior light lens from place (see 
illustration 6.4). 

44 Release the clips, and prise the switch/ 
panel assembly from the headlining (see 
illustrations 6.5a and 6.5b). Disconnect the 
wiring plugs as the panel is withdrawn. 

45 No further dismantling of the assembly is 
recommended. The switches are not available 
separately. Consult a BMW dealer or parts 
specialist. 

46 Refitting is the reverse of removal. If a 
new switch/panel assembly has been fitted, 
the switch module for the sunroof will need 
to be programmed using BMW diagnostic 
equipment. Entrust this task to a BMW dealer 
or suitably-equipped specialist. 

47 Upon completion, initialise the sunroof as 
follows: 

a) Press and hold the switch in the ‘tilt’ 
position. 

b) After reaching the 'end of tilt' position, 
keep the switch pressed for a further 
30 seconds. The ‘normalisation’ is 
complete when the sunroof rear end lifts 
briefly. 

c) Keep the switch pressed in the ‘tilt’ 
position, after approximately 5 seconds, 
the sunroof will move to the closed 
position, back to the open position, then 
finally back to the closed position. 

d) Release the switch. 


Boot lid/tailgate release 
switches 


48 Unclip the diagnostic plug socket cover 
on the driver's side footwell panel. 

49 Push the release switch from the panel. 
Disconnect the wiring plug as the switch is 
removed. 

50 Refitting is a reversal of removal. 


iDrive controller 


51 Remove the centre console as described 
in Chapter 11. 

52 Carefully prise the controller knob upwards 
from the assembly. 

53 Undo the 4 mounting bolts and detach the 
controller from the console. 

54 Refitting is a reversal of removal. 


Automatic transmission 
shift paddles 


55 Remove the driver's airbag as described 
in Section 25. 

56 Disconnect the shift paddles wiring plugs, 
then undo the 2 bolts and pull the paddles 
from the steering wheel. 

57 Refitting is a reversal of removal. 


5.2 Pull the inner edge of the cover 
rearwards to unclip it 


5 Bulbs 
renewal 


General 


1 Whenever a bulb is renewed, note the 
following points. 

a) Remember that if the light has just been 
in use the bulb may be extremely hot. 

b) Always check the bulb contacts and 
holder, ensuring that there is clean metal- 
to-metal contact between the bulb and its 
live(s) and earth. Clean off any corrosion 
or dirt before fitting a new bulb. 

c) Wherever bayonet-type bulbs are fitted 
ensure that the live contact(s) bear firmly 
against the bulb contact. 

d) Always ensure that the new bulb is of the 
correct rating and that it is completely 
clean before fitting it; this applies 
particularly to headlight/foglight bulbs 
(see below). 


Halogen headlights 


Main beam 


2 Unclip the cover from the rear of the head- 
light (see illustration). 

3 Pull the wiring plug from the bulb. 

4 Release the retaining clip and pull the bulb 
from the reflector (see illustration). 

5 When handling the new bulb, use a tissue 
or clean cloth to avoid touching the glass 
with the fingers; moisture and grease from the 
skin can cause blackening and rapid failure of 
this type of bulb. If the glass is accidentally 
touched, wipe it clean using methylated spirit. 
6 Push the new bulb into the reflector, 
ensuring that the bulb's locating lugs align 
with the corresponding slots in the reflector. 

7 Secure the bulb in place with the retaining 
clip, and reconnect the wiring plug. 

8 Refit the cover to the rear of the headlight. 


Dipped beam 


9 The dipped beam bulb is accessed 
through a flap in the wheel arch liner. Turn the 
wheel inwards, then use a coin to rotate the 
fasteners anti-clockwise and open the flap 
(see illustrations). 

10 Two different types of covers are fitted to 


5.4 Press the top of the clip (arrowed) 
forwards, the move it to the side to release 


5.9b ... and remove the flap to access 
the dipped beam cover (1) or indicator 
bulbhoider (2) 
the rear of the headlight to access the dipped 
beam. Either unclip the cover, or rotate it anti- 
clockwise to remove it (see illustration). 
11 Proceed as described in Paragraphs 3 to 8 
above. 
12 Close the flap in the wheel arch liner, and 
rotate the fastener clockwise to secure it. 


Xenon headlights 


Dipped beam 


13 On models equipped with Xenon high- 
intensity dipped beam bulbs, due to the 
potential high voltages involved, disconnect 
the battery negative lead as described in 
Chapter 5A. 

14 Remove wheel arch liner as described 
in Chapter 11, or remove the headlight as 
described in Section 7. 

15 Unclip the plastic cover from the rear of 
the headlight. 

16 Disconnect the ignitor unit wiring plug. 

17 Unclip the retaining wire clip and fold it 
downwards (see illustration). 

18 Pull the ignitor and bulb assembly from 
the reflector. 

19 Refitting is a reversal of removal. 


Main beam 


20 Proceed as described in Paragraphs 13 
to 15 of this Section. 

21 Pull the wiring plug from the bulb. 

22 Release the retaining clip and pull the bulb 
from the reflector. 

23 When handling the new bulb, use a 
tissue or clean cloth to avoid touching the 
glass with the fingers; moisture and grease 
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5.9a Rotate the fasteners (arrowed) . . . 


5.10 Release the clip (arrowed) at the top 
of the dipped beam cover 


from the skin can cause blackening and 
rapid failure of this type of bulb. If the glass 
is accidentally touched, wipe it clean using 
methylated spirit. 

24 Push the new bulb into the reflector, 
ensuring that the bulb's locating lugs align 
with the corresponding slots in the reflector. 
25 Secure the bulb in place with the retaining 
clip, and reconnect the wiring plug. 

26 The remainder of refitting is a reversal of 
removal. 


Front sidelight 


27 Unclip the plastic cover from the rear of 
the main beam bulb (see illustration 5.2). 


5.17 Xenon headlight ignitor details 


1 Retaining 
clip 


2 ignitor 
3 Wiring plug 
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5.28a Pull the sidelight bulbholder 
(arrowed) from place... 


5.34 Push the side repeater rearwards and 
pull out the front edge 


28 Pull the bulbholder from the headlight 
unit. The bulb is of the capless type and is a 
push-fit in the holder (see illustrations). 

29 Refitting is a reversal of removal. 


Direction indicator 


30 Theindicator bulb is accessed through a flap 
in the wheel arch liner. Turn the wheel inwards, 
then use a coin to rotate the fasteners and open 
the flap (see illustration 5.9a and 5.9b). 

31 Twist the bulbholder anti-clockwise to 
remove it from the light unit. 

32 The bulb is a bayonet fitting in the holder. 
Push the bulb in slightly, then rotate it anti- 
clockwise and pull it from the holder (see 
illustration). 

33 Refitting is a reverse of the removal. 


Direction indicator side repeater 
34 Using finger pressure, push the side 


5.41 Foglight aim adjustment bolt 
(arrowed) 


5.28b ...then pull the capless bulb from 
the holder 


5.35 Rotate the bulbholder anti-clockwise 


repeater lens gently rearwards. Pull out the 
front edge of the lens and withdraw it from the 
wing (see illustration). 

35 Rotate the bulbholder anti-clockwise and 
pull it from the lens, pull the capless bulb from 
the holder (see illustration). 

36 Refitting is a reversal of removal. 


Front foglight 


37 Remove the front section of the wheel 
arch liner. 

38 Disconnect the wiring plug, then rotate the 
bulbholder anti-clockwise and remove it from 
the light. 

39 The bulb is integral with the bulbholder 
(see illustration). 

40 When handling the new bulb, use a 
tissue or clean cloth to avoid touching the 
glass with the fingers; moisture and grease 


5.43a Push the retaining clip (arrowed) 
outwards... 


§.32 Push the indicator bulb in slightly, 
then rotate it anti-clockwise 


5.39 The foglight bulb is integral with the 
holder 


from the skin can cause blackening and 
rapid failure of this type of bulb. If the glass 
is accidentally touched, wipe it clean using 
methylated spirit. 

41 Refitting is a reversal of removal. If 
necessary, adjust the aim of the light by 
rotating the adjusting screw adjacent to the 
lens (see illustration). 


Body-mounted rear lights 


Saloon models 


42 From inside the vehicle luggage compart- 
ment, release the retaining clip or undo the 
fastener and open the access flap behind the 
light unit. 

43 Release the retaining clip and pull the 
bulbholder from the rear of the light unit (see 
illustrations). 

44 Press the relevant bulb in slightly, twist 


5.43b ... and pull the bulbholder from the 
light unit 
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5.47a Depress the clip (arrowed) and pull 
the bulbholder from the light unit 


5.51 Press the retaining clip (arrowed) up 
and pull the bulbholder from the boot lid 


it anti-clockwise, and remove it from the 
bulbholder. 
45 Refitting is a reversal of removal. 


Touring models 


46 Open the flap in the luggage compartment 
to expose the bulbholder (left-hand lights) or 
lift out the floor panel, undo the 2 fasteners 
and lift out the side panel (right-hand lights). 
47 Release the retaining clip, and pull the 
bulbholder assembly from the rear of the light 
(see illustration). 

48 Press the relevant bulb in slightly, twist 
it anti-clockwise, and remove it from the 
bulbholder. 

49 Refitting is a reversal of removal. 


Boot lid-mounted rear lights 


50 Prise out the centre pins, lever out the 
expansion clips and partially release the boot 


t aum, awl 


5.59 Push the number plate light unit to the 
right-hand side to compress the clip . . . 


p 


5.47b Press in the bulb, rotate it anti- 
clockwise and remove it 


5.54 Release the 3 clips and fold down the 
tailgate panel 


lid trim panel behind the light cluster (see 
illustration). 

51 Release the retaining clip, and remove the 
bulbholder from the boot lid (see illustration). 
52 Press the relevant bulb in slightly, twist 
it anti-clockwise, and remove it from the 
bulbholder. 

53 Refitting is a reversal of removal. 


Tailgate-mounted rear lights 


54 Open the tailgate. Carefully release the 3 
retaining clips at the lower edge of the tailgate 
trim panel and fold the panel downwards (see 
illustration). 

55 Release the retaining clip, and remove the 
bulbholder from the tailgate (see illustration). 
56 Pressthe relevant bulb in slightly, twist it anti- 
clockwise, and remove it from the bulbholder. 
57 Refitting is a reversal of removal. 


5.60a ...remove the number plate light 
bulb 


5.50 Prise up the centre pins (arrowed) 
from the expansion clips 


5.55 Lift the retaining clip and pull the 
bulbholder from the tailgate 


High-level stop-light 

58 The high-level stop-light is an LED strip. 
If a fault develops, consult your local BMW 
dealer or specialist. 


Number plate light 


59 Using a small screwdriver in the slot provided, 
push the light unit to the right-hand side, and pull 
the unit from place (see illustration). 

60 The bulb is of the 'festoon' type, and can 
be prised from the contacts. Note that later 
models are fitted with LED (Light Emitting 
Diode) number plate lights — no renewable 
elements are fitted (see illustration). On 
these models, if defective, the complete light 
unit must be renewed. 


61 Refitting is the reverse of removal, making 
sure the bulb is securely held in position by 
the contacts. 


5.60b LED type number plate light 


6.2a Push the light unit rearwards, and pull 
down the front edge 


6.2b Rotate the bulbholders (arrowed) 
anti-clockwise . . . 


... and pull the capless bulb from the 
holder 


6.2c 


6.4 Carefully prise the lens from the light 


unit 


6 Bulbs 
(interior lights) - 
renewal 


i 


General 
1 Refer to Section 5, paragraph 1. 


Courtesy/interior lights 


Centre light unit 


2 Push the light unit rearwards, then pull 
down the front edge. Rotate the bulbholder 
anti-clockwise, and pull the capless bulb from 
the holders (see illustrations). 

3 Push the new bulb(s) into the holder(s), and 
refit them in to the light unit. Refit the light 
unit. Note that the front edge of the light unit 
must be fitted first, then push the rear edge 
into place. 


6.11 Carefully prise the light from place 


6.5a Depress the clips at the front edge of 
the light unit 


Front light unit 


4 Using a blunt, flat-bladed tool, carefully prise 
the light lens from place (see illustration). 

5 Using the same tool, depress the clips 
at the front edge, and pull the unit down- 
wards. The clips are exactly in line with 
the centre line of each reading light (see 
illustrations). 

6 Rotate the bulbholder anti-clockwise and 
pull the capless bulb from the holder. 

7 Push the new bulb(s) into the holder(s), 
and refit them in to the light unit. Clip the lens 
back into place before refitting the light unit. 
Note that the rear edge of the light unit must 
be fitted first, then push the front edge into 
place. 


Footwell light 


8 Carefully lever the light out from the panel. 
Disconnect the wiring plug as the light unit is 
withdrawn. 


6.12 Remove the cover to access the bulb 


6.5b Use a blunt tool to press the clips 
rearwards 
9 Release the catch, remove the cover, and 
remove the bulb. 
10 Fit the new bulb into position, refit the 
cover, and refit the light to the panel. 


Luggage compartment light 


11 Carefully lever the light out from the pane! 
(see illustration). Disconnect the wiring plug 
as the light unit is withdrawn. 

12 Slide the lens cover from place and pull 
the festoon bulb from the contacts (see 
illustration). 


Warning/instrument panel lights 


13 The instrument panel is illuminated by a 
series of LEDs, which are not renewable. 


Glovebox illumination light bulb 


14 Open up the glovebox. Using a small 
flat-bladed screwdriver carefully prise the top 
of the light assembly and withdraw it. Release 
the bulb from its contacts. 

15 Install the new bulb, ensuring it is securely 
held in position by the contacts, and clip the 
light unit back into position. 


Heater/air conditioning 
control panel illumination 


16 The control panel is illuminated by LEDs 
which are not serviceable. If a fault develops, 
have the system checked by a BMW dealer or 
suitably-equipped specialist. 


Switch illumination bulbs 


17 All of the switches are fitted with 
illuminating LEDs; some are also fitted with 
a LED to show when the circuit concerned 


is operating. On all switches, these LEDs are 
an integral part of the switch assembly and 
cannot be obtained separately. LED renewal 
will therefore require the renewal of the 
complete switch assembly. 


Vanity lights 


18 Prise down the front edge of the light unit, 
and pull the festoon bulb from the contacts 
(see illustrations). 


7 Exterior light units - 
removal and refitting E 
EN 
Headlight 
1 Remove the front bumper as described in 
Chapter 11. 


2 Where applicable, carefully lever out the 
headlight washer jet from the trim below the 
headlamp, and pull it out to its stop. With a 
sharp tug, separate the jet from the washer 
tube. 

3 Undo the 5 bolts and pull the headlight 
forwards slightly (see illustrations). 

4 Note their fitted positions, and disconnect 
all wiring plugs from the rear of the headlight. 

5 Remove the headlight unit from the vehicle. 
6 Refitting is a direct reversal of the removal 
procedure. Once the light unit is correctly 
positioned, securely tighten the retaining bolts 
and check the headlight beam alignment using 
the information given in Section B. 


Xenon headlight control unit 


7 Remove the relevant headlight as described 
earlier in this Section. 

8 Undo the 3 retaining bolts, slide the control 
unit to the rear of the headlight remove it. 

9 Disconnect the wiring plugs as the unit is 
withdrawn. 

10 Refitting is a reversal of removal. 


Adaptive headlight control unit 


11 Remove the left-hand front wheel arch 
liner as described in Chapter 11. 

12 Undo the 3 bolts and remove the control 
unit from the base of the headlight. 

13 Refitting is a reversal of removal. Note 
that if a new unit has been fitted, it must be 
programmed using BMW diagnostic equipment. 


736... 


and one behind the headlight 
(arrowed) 


6.18a Pull the down the front edge of the 
vanity light 
Entrust this task to a BMW dealer or suitably- 
equipped specialist. 
Direction indicator 


14 The front direction indicators are integral 
with the headlights. 


Direction indicator side repeater 


15 Using finger pressure, push the side 
repeater lens gently rearwards. Pull out the 
front edge of the lens and withdraw it from the 
wing (see illustration 5.34). Disconnect the 
wiring plug as the unit is withdrawn. 
16 Refitting is a reversal of removal. 


Front foglight 


17 Undo the fasteners and pull back the front 
section of the wheel arch liner. 

18 Disconnect the foglight wiring plug. 

19 Undo the 3 bolts and pull the foglight from 
the bumper (see illustration). 


7.3a Undo the bolts at the top of the 
headlight (arrowed) . . . 


7.19 Foglight retaining bolts (arrowed) 
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6.18b Pull the festoon bulb from the 
contacts 


20 Refitting is a reversal of removal. 
Body-mounted rear lights 


Saloon models 


21 From inside the luggage compartment, 
prise open the access panel behind the rear 
lights. 

22 Disconnect the wiring plug, release the 
clip and pull the bulbholder assembly from the 
rear light (see illustration 5.43a and 5.43b). 
23 Undo the three retaining nuts and remove 
the cluster form the wing (see illustration). 
24 Refitting is a reversal of removal. 


Touring models 


25 Operate the release catch and lift out 
the access panel (left-hand rear lights) or lift 
out the floor panel, undo the two fasteners 
and lift out the panel in front of the rear lights 
(right-hand lights). To improve access to the 


7.3b ... two bolts at the inner edge 


(arrowed) .. . 


7.23 Rear light retaining nuts (arrowed) - 
Saloon models 


7.27 Rear light retaining nuts (arrowed) - 
Touring models 


7.36 Slacken the retaining nut (arrowed) 


left-hand light, remove the warning triangle 
from its location. 

26 Disconnect the wiring plug, release the 
retaining clip, and pull the bulbholder assembly 
from the rear light (see illustration 5.472). 

27 Undo the three retaining nuts, and remove 
the light cluster (see illustration). 

28 Refitting is a reversal of removal. Note 
how the outer light unit guide engages with 
the pin on the vehicle body. 


Boot lid-mounted rear lights 


29 Prise up the centre pins, then lever out the 
clips and partially release the boot lid trim panel 
behind the light cluster (see illustration 5.50). 


7.39 Slide out the catches and remove the light unit 


7.31 Undo the nut (arrowed), and remove 
the plastic retainer 


7.38 Pull down the rear edge of the brake 
light cover 

30 Disconnect the wiring plug, release the 

retaining clip, and remove the bulbholder from 

the boot lid (see illustration 5.51). 

31 Undo the securing nut, remove the plastic 

retainer, and remove the light cluster (see 

illustration). Note that the edge of the light 

unit wraps around the edge of the boot lid. 

32 Refitting is a reversal of removal. 


Tailgate-mounted rear lights 


33 Release the 3 clips and fold down the 
tailgate trim panel behind the rear lights (see 
illustration 5.54). 

34 Pull away the section of insulation behind 
the rear lights. 


35 Disconnect the rear light cluster wiring 
plug, release the retaining clip and remove the 
bulbholder (see illustration 5.55). 

36 Slacken the securing nut, press the 
clamping lever in the direction of the light 
cluster and remove it (see illustration). 

37 Refitting is a reversal of removal. 


High-level stop-light 


Saloon models 


38 Pull down the rear edge of the cover in front 
of the high-level stop-light (see illustration). 
39 Disconnect the wiring plug, pull out the 
locking catches and remove the light unit (see 
illustration). 

40 Refitting is a reversal of removal. 


Touring models 


41 Removal of the high-level stop-light 
involves removal of the rear spoiler. This is a 
complex task requiring specialist bodywork 
tools and experience. Any attempt to remove 
the spoiler without the necessary equipment is 
very likely to result in damage. Consequently, 
we recommend that this work is entrusted to a 
BMW dealer or suitably-equipped specialist. 


Number plate light 


42 Remove the light unit as described in 
Section 5 (see illustration 5.59). Disconnect 
the wiring plug as the unit is withdrawn. 

43 Refitting is the reverse of removal. 


8 Headlight beam alignment- 
general information 


Accurate adjustment of the headlight beam 
is only possible using optical beam setting 
equipment and this work should therefore 
be carried out by a BMW dealer or suitably- 
equipped workshop. 

For reference, the headlights can be 
adjusted by rotating the adjuster screws on the 
top of the headlight unit (see illustration). The 


8.2 The headlight vertical adjustment screw is accessed from 
behind the headlight, whilst the horizontal screw is accessed 
through a hole in the inner wing (arrowed) 


9.3a Undo the two bolts (arrowed) .. . 


outer adjuster alters the horizontal position of 
the beam whilst the inner adjuster alters the 
vertical aim of the beam. 

Some models have an electrically-operated 
headlight beam adjustment system which is 
controlled through the switch in the facia. On 
these models ensure that the switch is set to the 
‘off’ position before adjusting the headlight aim. 


9 Instrument panel- 
removal and refitting 


AUT 


Removal 


1 Disconnect the battery negative terminal 
(see Chapter 5A). 

2 Move the steering column down as far as it 
will go, and extend it completely. 

3 Slacken and remove the two retaining Torx 
boits from the top of the instrument panel, 
and carefully pull the top of the panel from the 
facia (see illustrations). 

4 Lever over the retaining catches then dis- 
connect the wiring connectors and remove 
the instrument panel from the vehicle (see 
illustration). 


Refitting 


5 Refitting is the reverse of removal making 
sure the instrument panel wiring is correctly 
reconnected and securely held in position by 
any retaining clips. On completion reconnect 
the battery and check the operation of the 
panel warning lights to ensure that they are 
functioning correctly. Note: /f the instrument 
cluster has been renewed, the new unit must 
be coded to match the vehicle. This can only 
be carried out by a BMW dealer or suitably- 


equipped specialist. 
10 Instrument panel 
components — 
removal and refitting 


At the time of writing, no individual 
components are available for the instrument 
panel and therefore the panel must be treated 
as a sealed unit. If there is a fault with one 
of the instruments, remove the panel as 
described in Section 9 and take it to your 


9.3b ... and pull the top of the instrument 
cluster rearwards 


BMW dealer for testing. They have access to a 
special diagnostic tester which will be able to 
locate the fault and will then be able to advise 
you on the best course of action. 


EN 
ES 


1 The rain sensor is incorporated into the 
front face of the interior mirror mounting base. 
Press up on the lower end of the mounting 
trim, and press the two halves of the mounting 
trim apart at the base, and release the trim 
retaining clips (see illustration). 

2 With the trim removed, disconnect the 
sensor wiring plug 

3 Pull down the two sensor retaining clips, and 
pull the sensor to the rear (see illustration). 

4 Refitting is a reversal of removal. 


12 Suspension height sensor — 
removal and refitting x 


EN 


Vehicles equipped with Xenon headlights 
are also equipped with automatic headlight 
adjustment. Ride sensors fitted to the front 
and rear suspension provide information on 
the suspension ride height, whilst the headlight 
range control motors alter the headlight beam 
angle as necessary. The sensors are fitted 
between the suspension subframes and lower 
arms. Removal and refitting of these sensors 
is described in Section 27 of Chapter 10. 


11 Rain sensor - 
removal and refitting 


11.1 Prise apart the two halves of the trim 
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9.4 Lever over the retaining catches to 
disconnect the wiring plugs 


13 Tyre run flat indicator system 
— general information 


This system monitors the pressures of 
the tyres whilst it’s being driven. As a tyre 
deflates, the weight of the vehicle caused 
the tyre carcass to deform, resulting in a 
reduction of the tyres rolling circumference, 
and an increase in that wheel's rotational 
speed in comparison to the other wheels. The 
system monitors the pressures by comparing 
the wheels' speeds, and alerts the driver if the 
pressure drops approximately 3096. 

The software for the system is contained 
within the ABS/DSC control unit. Wheel speed 
data is provided by the sensors used by the 
ABS/DSC system - refer to Chapter 9 for 
information on these components. 


14 Horn(s) - 
removal and refitting 


WHY 


Removal 


1 The horn(s) is/are located behind the left- 
and right-hand ends of the front bumper. 

2 To gain access to the horn(s) from below, 
apply the handbrake then jack up the front of 
the vehicle and support it on axle stands (see 
Jacking and vehicle support). Undo the retaining 
bolts and remove the lower front section of the 
wheel arch liner. Unclip and remove the brake 
disc cooling duct (where applicable). 


11.3 Pull down the sensor retaining clips 
(arrowed) 


Body electrical systems 


15.4 The distance from the windscreen surround trim to the lower 
edge of the arm-to-blade pivot point is 88 + 3 mm (driver's side) or 


15.3a Undo the wiper arm spindle nut 


95 + 3 mm (passenger's side) 


3 Undo the retaining nut and remove the 
horn, disconnecting its wiring connectors as 
they become accessible (see illustration). 


Refitting 
4 Refitting is the reverse of removal. 
15 Wiper arm - 
removal and refitting ` 
Removal 


1 Operate the wiper motor then switch it off so 
that the wiper arm returns to the at rest position. 


16.2 Release the clips (arrowed) and 
remove the plastic covers behind the 
suspension turrets 


2 Stick a piece of masking tape along the 
edge of the wiper blade to use as an alignment 
aid on refitting. 

3 Prise off the wiper arm spindle nut cover then 
slacken and remove the spindle nut. Lift the 
blade off the glass and pull the wiper arm off 
its spindle. If necessary the arm can be levered 
off the spindle using a suitable flat-bladed 
screwdriver or suitable puller (see illustrations). 
Note: /f both windscreen wiper arms are to 
be removed at the same time mark them for 
identification; the arms are not interchangeable. 


Refitting 


4 Ensure that the wiper arm and spindle 


ə 


16.3 Release the clips (arrowed) and pull 
the cable guide forwards 


15.3b If using a puller, refit the nut so it's 
level with the end of the spindle to prevent 
thread damage 


16.1 Upper pollen filter housing bolts (arrowed) 


splines are clean and dry then refit the arm to 
the spindle, aligning the wiper blade with the 
tape fitted on removal. Note that if the knurled- 
tapered sleeves fitted to the arms are loose, 
they must be renewed. Refit the spindle nut, 
tightening it to the specified torque setting, and 
clip the nut cover back in position. If the wipers 
are being refitted to a new windscreen, position 
the wipers arms as shown (see illustration). 


16 Wiper motor and linkage — ES 
removal and refitting FS 
EN 

Removal 


Front wiper motor 


1 Working at the rear of the engine compart- 
ment, undo the bolts and remove the pollen 
filter cover (see illustration). Slide the filter 
from the housing. 

2 Release the catches and remove the left- 
and right-hand plastic covers from behind 
the suspension turret each side of the engine 
compartment. Unclip the hose from the left- 
hand cover (see illustration). 

3 Depress the clips and pull the cable guide 
forwards from the pollen filter lower housing 
(see illustration). 


d 


4 Release the catch and undo the bolt each 
side, then slide the pollen filter lower housing 
forwards and manoeuvre it from place (see 
illustrations). 

5 Remove the wiper arms as described in the 
previous Section. 

6 Disconnect the washer hose, pull away the 
sealing strip and pull the scuttie trim panel 
upwards from the base of the windscreen. 
Manoeuvre the scuttle trim panel from 
position (see illustrations). Disconnect the 
heated washer jet wiring plugs as the panel is 
withdrawn. 

7 On models with strut braces, slacken the 
centre bolt, undo the outer bolts and carefully 
pull both struts from place. Note that new 
bolts must be fitted upon reassembly (see 
illustration). Take care not to displace the 
braces' grommets. 

8 Undo the bolts/nut and remove the bulkhead 
centre and right-hand panels (see illustrations). 
9 Unclip the wiring harness from the linkage 
bracket. 

10 Undo the wiper linkage retaining bolts, 
and lift the linkage assembly from position 
(see illustration). Disconnect the wiper motor 
wiring plug as it's withdrawn. 

11 No further dismantling is recommended. 
The motor is only available as a complete 
assembly with the linkage. 


Rear wiper motor 

12 Pull the rear window side trims inwards 
to release the retaining clips, and disengage 
them from the upper trim (see illustration). 
13 Release the 3 clips, then fold down and 


16.6b Disconnect the heated washer jet 
wiring plug (arrowed) 


16.8b Undo the nut/bolt (arrowed) . . . 
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16.4a On the driver's side, rotate the air 
temperature sensor and detach it from the 
panel. On the passenger's side, disconnect 
the bonnet switch 


16.4b Undo the bolt, and release the clip 
(arrowed) each side . . . 


16.6a Pull the scuttle trim panel upwards 
from the base of the windscreen 
trim at the top of the rear panel rearwards to 
release the clips, then undo the 2 bolts at the 
top of the panel (see illustrations). 


16.4c ... then pull the lower pollen filter 
housing forwards 
remove the trim insert on the tailgate rear 
panel (see illustration 5.54). 
14 Open the rear window, pull the plastic 


16.7 Undo the centre bolt and outer bolts 
(arrowed), then remove the strut braces 


16.8a Undo the bolts (arrowed) and 
remove the bulkhead centre panel 


16.10 Wiper linkage retaining bolts 
(arrowed) 


16.8c ... and remove the right-hand panel 
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16.12 Pull the window side trims inwards 
to release the clips 


16.15 Prise out the cover in each handle 
recess, and undo the bolt 


15 Prise out the cover, then undo the bolt in 
the handle recess each side (see illustration). 
16 Pullthe rear trim panel away from the tailgate 
to release the retaining clips (see illustration). 
Disconnect the luggage compartment light as 
the panel is withdrawn. 


16.22 Slacken and remove the wiper 
spindle nut 


16.14a Pull the plastic trim panel 
rearwards . .. 


16.16 Pull the panel from the tailgate 


17 Disconnect the wiper motor wiring plug. 
18 Undo the 5 retaining bolts and remove the 
wiper motor (see illustration). 

19 If required, the window lock can be 
separated from the wiper motor by undoing 
the two retaining bolts (see illustration). 


16.21 Prise out the plastic caps and undo 
the 2 nuts (arrowed) 


16.23 Undo the nut (arrowed) and remove 
the housing complete with the spindle 


16.18 Undo the bolts and remove the 
wiper motor 


Rear wiper arm spindle and housing 


20 Remove the rear wiper arm as described 
in the previous Section. 

21 Open the tailgate, prise out the two 
plastic caps, and undo the two nuts securing 
the plastic cover over the spindle (see 
illustration). Remove the cover. 

22 On the outside of the screen, slacken and 
remove the wiper arm spindle nut. Recover 
any washers (see illustration). 

23 On the inside of the screen, disconnect 
the rear window button wiring plug, undo the 
retaining nut, and manoeuvre the housing and 
spindle from position (see illustration). No 
further dismantling is recommended. 


Refitting 


24 Refitting is the reverse of removal. On 
completion refit the wiper arms as described 
in Section 15. 


washer system 
- removal and refitting ES 
Washer reservoir 


1 The reservoir is located behind the right- 
hand front wheel arch. Remove the wheel arch 
liner as described in Chapter 11. 

2 Unclip the wiring harness and hose from 
the reservoir clips, then disconnect the filler 
hose (see illustration). Be prepared for fluid 
spillage. 

3 Undo the bolt and manoeuvre the reservoir 
from position (see illustration). Note their fitted 
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17.2 Release the clips (arrowed) and 
detach the filler hose 


positions, then disconnect the wiring plugs and 
hoses from the reservoir components. 

4 Refitting is a reversal of removal. Ensure the 
locating lugs on the rear edge of the reservoir 
engage correctly with the corresponding slots 
in the inner wing. Refill the reservoir and check 
for leakage. 


Washer pumps 


5 Remove the reservoir as previously 
described in this Section. On Touring models, 
two pumps are fitted — one for the front screen 
and one for the rear. 

6 Disconnect the wiring connector(s) and 
hose(s)from the washer pump(s). Carefully 
rotate the pump(s) clockwise, and pull them 
up from the reservoir. Inspect the pump 
sealing grommet(s) for signs of damage or 
deterioration and renew if necessary (see 
illustration). 

7 Refitting is the reverse of removal, using a 
new sealing grommet if the original one shows 
signs of damage or deterioration. Refill the 
reservoir and check the pump grommet for 
leaks. 


Washer reservoir level switch 


8 Remove the reservoir as described earlier in 
this Section. 

9 Rotate the level switch anti-clockwise and 
remove it from the reservoir (see illustration). 
10 Refitting is the reverse of removal, using a 
new sealing grommet if the original one shows 
signs of damage or deterioration. Refill the 
reservoir and check for leaks. 


Washer jets 


Windscreen 


11 Working at the rear of the engine compart- 
ment, undo the bolts and remove the pollen 
filter cover. Slide the filter from the housing 
(see illustration 16.1). 

12 Reach through the apertures, disconnect 
the hoses and, where applicable, the heated 
jet wiring plugs (see illustration 16.6b). 

13 Press the washer jet rearwards, pull up the 
front edge, and manoeuvre it from the panel 
(see illustration). 

14 Refitting is a reversal of removal. 


Headlight 
15 Using a wooden or plastic lever, carefully 


17.3 Washer fluid reservoir retaining bolt 
(arrowed) 


17.9 Rotate the level switch anti-clockwise 
and pull it from the reservoir 


prise out the washer jet cover from below the 
headlight, and pull it out to its stop. 

16 Pull out the clips and detach the cover 
from the jet (see illustration). 

17 Remove the front bumper as described in 
Chapter 11. 

18 Where applicable disconnect the jet heater 
wiring plug. 

19 Disconnect the hose from the jet. Be 
prepared for fluid spillage. 

20 Release the 2 clips and manoeuvre the jet 
from place (see illustration). 

21 Refitting is a reversal of removal. 

Rear screen 

22 Remove the high-level stop-light as 
described in Section 7. 

23 Release the clip, disconnect the hose and 
pull the jet from the high-level stop-light. 

24 Refitting is a reversal of removal. Aim the jet 


l 


17.6 Rotate th 


erue 


e pump clockwise and pull it 


up from the reservoir 


17.13 Press the jet rearwards, then pull up 
the front edge 

to an area 100 mm from the top, and 320 mm 

from the edge of the window. 


Wash/wipe system control 
module 


25 The wash/wipe system is controlled by the 
central control module assembly, integral with 
the main fusebox as described in Section 3. 


18 Audio unit- 
removal and refitting 


Note: The following removal and refitting 
procedure is for the range of audio units which 
BMW fit as standard equipment. Removal and 
refitting procedures of non-standard will differ 
slightly. 


17.16 Spread the clips (arrowed) and 
detach the cover 


17.20 Release the clips (arrowed) on the 
underside of the jet 


18.1a Carefully prise the decorative 
trim... 


18.4a Lever over the locking catch and 
disconnect the main wiring plug . . . 


Removal 


Facia-mounted unit 
1 Using a blunt, flat-bladed tool, carefully lever 


19.2 Door speaker retaining nuts (arrowed) 


19.10 Prise up the facia speaker grille 


18.1b ... from the passenger's side of the 
facia 


18.4b ... followed by the aerial connection 


the decorative trim from the passenger's side 
of the facia (see illustrations). Disconnect any 
wiring plugs as the trim is removed. Renew 
any damaged trim clips. 

2 Remove the heater/air conditioning/climate 
control panel as described in Chapter 3. 

3 Undo the two bolts and pull the unit slightly 
from the facia (see illustration). 

4 Note their fitted positions, and disconnect 
the wiring plugs from the rear of the unit (slide 
out the locking element on the main plug) (see 
illustrations). 


CD autochanger 


5 Disconnect the battery negative lead as 
described in Chapter 5A. 

6 Remove the left-hand side luggage compart- 
ment trim panel as described in Chapter 11. 

7 Undo the four mounting bolts, and lift the 
unit from position. Disconnect the wiring plugs 
as the unit is withdrawn. 


19.13 Prise up the parcel shelf speaker 
grille 


18.3 Audio unit retaining bolts (arrowed) 


Amplifier 

8 Disconnect the battery negative lead as 
described in Chapter 5A. 

9 The amplifier (where fitted) is located behind 
the left-hand side luggage compartment trim 
panel. Open the flap and lift out the storage tray. 
10 Disconnect the amplifier wiring plugs, 
undo the retaining bolts and remove the unit. 
Note that on Saloon models, the amplifier is 
under the CD autochanger (where fitted). 


Refitting 
11 Refitting is a reversal of removal. 
19 Loudspeakers - 
removal and refitting x 
ES 


Note: Not all components are fitted to all 
models. 


Door panel speaker(s) 

1 Remove the door inner trim panel as 
described in Chapter 11. 

2 Unscrew the 3 nuts and remove the speaker 
from the door trim (see illustration). 

3 Where fitted, unscrew the large retaining 
collar and remove the small speaker from the 
trim panel. 

4 Refitting is the reverse of removal. 


Door upper loudspeaker 

5 Remove the door inner trim panel as 
described in Chapter 11. 

6 Carefully unclip the plastic panel from the 
front inner edge of the door. 

7 Remove the foam wedge from the door frame. 
8 Disconnect the speaker wiring plug, release 
the catches and remove the speaker. 

9 Refitting is a reversal of removal. 


Facia loudspeaker 


10 Carefully prise up the speaker grille from 
the facia (see illustration). 

11 Undo the retaining bolts, pull the speaker 
from place, and disconnect the wiring plug. 
12 Refitting is a reversal of removal. 


Rear loudspeaker 


13 Carefully prise the speaker grille out from 
the rear parcel shelf (see illustration). 


19.14 Undo the speaker retaining bolts 
(arrowed) 


14 Undo the retaining bolts and lift the 
speaker (see illustration). Disconnect the 
wiring plug as the speaker is withdrawn. 

15 Refitting is the reverse of removal. 


Floor speakers 


16 The floor speakers are located under the 
front seats. Remove the relevant front seat as 
described in Chapter 11. 

17 Pull the front door sill trim panel upwards 
to release the retaining clips. 

18 Undo the bolts and remove the speaker 
grille (see illustration). 

19 Fold back the carpet, disconnect the 
wiring plug, undo the 2 nuts and lift the speaker 
assembly from place (see illustration). 

20 If required, undo the bolts and detach the 
speaker from the housing. 

21 Refitting is a reversal of removal. Prise the 
retaining clips from the door sill and refit them 
to the sill trim panel prior to refitting. 


20 Radio aerial — 
general information 


Rear window aerial 


The radio aeríal is built into the rear 
screen. In order to improve reception an 
amplifier (fitted in front of the high-level 
stop-light) is fitted to boost the signal to the 
radio unit. 


Roof-mounted aerial 


The roof-mounted aerial is bonded onto 
the panel. Successful renewal requires 
special tools and the experience to use them. 
Consequently, we recommend this task is 
entrusted to a BMW dealer or specialist. 

In order to improve reception an amplifier 
is fitted to boost the signal to the radio unit. 
On Saloon models, the amplifier is located 
above the high-level stop-light - remove 
the stop-light as described in Section 7. On 
Touring models, the amplifier is located under 
the rear spoiler. 

Disconnect the aerial lead and wiring then 
undo the retaining bolts and remove the 
amplifier (see illustration). Refitting is the 
reverse of removal. 


19.18 Undo the bolts (arrowed) and 


remove the speaker grille 


21 Cruise control system - 
information and 
component renewal 


S 


information 


1 The cruise control function is incorporated 
into the engine management ECM. The only 
renewable external components are the clutch 
pedal switch. 


Clutch pedal switch renewal 


2 Renewal of the switch is described in 
Section 4 of this Chapter. 


22 Anti-theft alarm system - 
general information 


The E90 3-Series models are equipped 
with a sophisticated anti-theft alarm and 
immobiliser system. Should a fault develop, 
the system's self-diagnosis facility should be 
interrogated using dedicated test equipment. 
Consult your BMW dealer or suitably- 
equipped specialist. 


23 Heated front Seat ES 
removal and refitting * 
Heater mats 


On models equipped with heated front 
seats, a heater pad is fitted to the both the 
seat back and seat cushion. Renewal of 
either heater mat involves peeling back the 
upholstery, removing the old mat, sticking 
the new mat in position and then refitting the 
upholstery. Upholstery removal and refitting 
requires considerable skill and experience 
if it is to be carried out successfully, and is 
therefore best entrusted to your BMW dealer 
or specialist. In practice, it will be very difficult 
for the home mechanic to carry out the job 
without ruining the upholstery. 


Heated seat switches 


Refer to Section 4, Central facia switch 
cluster. 
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19.19 Speaker assembly retaining nut 
(arrowed) 


24 Airbag system - 
general information 


and precautions 


The models covered by this manual are 
equipped with a driver's airbag mounted in the 
centre of the steering wheel, a passenger's 
airbag located behind the facia, two head 
airbags located in each A-pillar/headlining, 
two airbags located in each front seat. The 
airbag system comprises of the airbag units, 
impact sensors, the control unit and a warning 
light in the instrument panel. 

The airbag system is triggered in the event 
of a heavy frontal or side impact above a 
predetermined force; depending on the point 
of impact. The airbag(s) is inflated within 
milliseconds and forms a safety cushion between 
the cabin occupants and the cabin interior, and 
therefore greatly reduces the risk of injury. The 
airbag then deflates almost immediately. 

Every time the ignition is switched on, the 
airbag control unit performs a self-test. The 
self-test takes approximately 2 to 6 seconds 
and during this time the airbag warning light on 
the facia is illuminated. After the self-test has 
been completed the warning light should go 
out. If the warning light fails to come on, remains 
illuminated after the initial period or comes on at 
any time when the vehicle is being driven, there 
is a fault in the airbag system. The vehicle must 
be taken to a BMW dealer for examination at the 
earliest possible opportunity. 

Warning: Before carrying out 
AN any operations on the airbag 
system, disconnect the battery 


20.4 Roof-mounted aerial amplifier 


25.3a Insert a screwdriver through the 
hole/depression in the front of the steering 
wheel... 


25.4a Insert a Torx screwdriver (arrowed) 
through the hole in the base of the steering 
wheel... 


negative terminal, and wait for at least 1 
minute. This will allow the capacitors in the 
system to discharge. When operations are 
complete, make sure no one is inside the 
vehicle when the battery is reconnected. 


25.5a Prise down the clip (arrowed) 
and disconnect the airbag wiring plug - 
standard steering wheel 


25.5c ... and disconnect the airbag wiring 
plug - sports steering wheel 


26.5b ... and push the clip (arrowed) to 
release the airbag 


25.4b ... and push the spring clip 
(arrowed) towards the centre of the wheel 


* Note that the airbag(s) must not be 
subjected to temperatures in excess of 
75*C. When the airbag is removed, ensure 
that it is stored the correct way up to 
prevent possible inflation. 


DN 


25.8 Prise up the locking catch (arrowed) 
and disconnect the passenger's airbag 
wiring plug(s) 


* Do not allow any solvents or cleaning 
agents to contact the airbag assemblies. 
They must be cleaned using only a damp 
cloth. 

* The airbags and control unit are both 
sensitive to impact. If either is dropped or 
damaged they should be renewed. 

* Disconnect the airbag control unit wiring 
plug prior to using arc-welding equipment 
on the vehicle. 


25 Airbag system components - 
removal and refitting N 
N 


Note: Refer to the warnings in Section 24 
before carrying out the following operations. 

1 Disconnect the battery negative terminal 
(see Chapter 5A), then continue as described 
under the relevant heading. 


Driver’s side airbag 


2 Two different types of driver's airbags may 
be fitted. Sports steering wheel airbag, and 
normal steering wheel airbag. 


Sports steering wheel 


3 With the steering wheel in the straight- 
ahead position, insert a T25 Torx screwdriver 
through the hole in the front-side of the 
steering wheel at 90 degrees to the steering 
column, to release the spring clip, and pull 
that side of the airbag away from the wheel 
(see illustrations). Repeat this process on the 
other side of the wheel. 


Standard steering wheel 


4 With the steering wheel in the straight- 
ahead position, insert a T20 Torx screwdriver 
straight up, approximately 5.5 cm through the 
hole in the base of the steering wheel at 90 
degrees to the steering column to release the 
spring clip, and pull that side of the airbag 
away from the wheel (see illustrations). 
Repeat this process on the other side of the 
wheel. 


Both steering wheels 


5 Disconnect the airbag wiring plug(s) (see 
illustrations). Note that the airbag must not 
be knocked or dropped and should be stored 
the correct way up with its padded surface 
uppermost. 

6 On refitting, reconnect the wiring plugs, and 
ensure that connectors are locked in place. 
Note that the connectors are colour-coded to 
ensure correct refitment. The connector plugs 
into the socket of the same colour. Position 
the airbag on the wheel and push the unit 
home until it locks in place. Reconnect the 
battery negative terminal. 


Passenger's side airbag 


7 Remove the passenger's side glovebox as 
described in Chapter 11. 

B Prise up the locking catch and disconnect 
the airbag wiring plug(s) (see illustration). 
Note that on models from 03/2006, there is a 
wiring plug at each end of the airbag. 


25.14b ... then undo the nuts/bolts 
(arrowed) and remove the airbag control unit 


9 Undo the retaining nuts and remove the 
airbag (see illustration). 

10 Refitting is a reversal of removal. Tighten 
the airbag retaining nuts to the specified 
torque, and reconnect the battery negative 
terminal as described in Chapter 5A. 


Side airbags 

11 The side airbags are incorporated into the 
side of the front and rear seats. Removal of 
the units requires the seat upholstery to be 
removed. This is a specialist task, which we 
recommend should be entrusted to a BMW 
dealer or specialist. 


Head/overhead curtain airbags 


12 Renewal of the head airbags/inflatable 
curtain requires removal of the headlining. This 
is a specialist task, and should be entrusted to 
a BMW dealer or specialist. 


Airbag control unit 


13 Remove the centre console as described 
in Chapter 11. 

14 Remove the insulation cover, undo the 
retaining nuts and bolts, then and lift the 
module. Note the earth strap fitted under 
one of the mounting nuts. Disconnect the 
wiring plug as the unit is withdrawn (see 
illustrations). 

15 Refitting is the reverse of removal. Note 


25.20a Slacken the upper i bol and undo 
the lower bolt (arrowed) 


that the control unit must be installed with 
the arrow pointing towards the front of the 
vehicle, and that the earth strap is fitted under 
one of the module mounting nuts. If a new 
control unit is fitted, it must be programmed 
using BMW diagnostic equipment. Entrust this 
task to a BMW dealer or suitably-equipped 
specialist. 


Impact sensors 


16 There may be two impact sensors each 
side of the vehicle — one in each front door, 
one at the base of the B-pillars, and a sensor 
built into the control unit. 


Door sensors 


Note: Not fitted to all models 

17 Remove the door inner trim panel and 
sound insulation material as described in 
Chapter 11. 

18 Undo the two retaining bolts, and remove 
the sensor. Disconnect the wiring plug as the 
sensor is withdrawn. 


B-pillar sensors 


19 Remove the B-pillar trim panel as 
described in Chapter 11. 

20 Slacken the upper bolt, and remove the 
lower boit, then manoeuvre the sensor from 
position. Disconnect the wiring plug as the 
sensor is withdrawn (see illustrations). 
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25.20b Depress the clip (arrowed) and 
disconnect the sensor wiring plug 


All sensors 


21 Refitting is a reversal of removal. Tighten 
the fasteners to their specified torque. 


26 Parking distance control (PDC) 
— information and 
removal and refitting 


General information 


1 In order to aid parking, all models in the 
3-Series range can be equipped with a system 
that informs the driver of the distance between 
the rear or front of the vehicle, and any vehicle/ 
obstacle behind or in front whilst parking. The 
system consists of several ultrasonic sensors 
mounted in the bumpers which measure the 
distance between themselves and the nearest 
object. The distance is indicated by an audible 
signal in the passenger cabin. The closer the 
object, the more frequent the signals, until at 
less the 30 cm the signal becomes continuous. 


Component removal and 
refitting 


PDC electronic control module 


2 Remove the right-hand side luggage 
compartment side panel as described in 
Chapter 11. 


26.4 Parking distance control unit 
retaining clips (arrowed) 

3 Unclip the wiring harness and remove the 
insulation mat. 
4 Note their fitted positions, and disconnect 
the unit's wiring plugs. Release the clip and lift 
out the control unit (see illustration). 
5 Refitting is a reversal of removal. 


26.7 Release the sensor clips (arrowed) 


Ultrasonic sensors 


6 Remove the bumper (see Chapter 11). 

7 Disconnect the sensor wiring plugs, release 
the retaining clips and remove the sensors 
from the bumper (see illustration). 

8 Refitting is the reverse of removal. 


1 The wiring diagrams which follow only offer 
limited coverage of the electrical systems 
fitted to the E90 BMW 3-Series. 

2 At the time of writing, no more wiring 
diagrams were available from BMW, so the 
inclusion of more information has not been 
possible. 

3 Bear in mind that, while wiring diagrams 
offer a useful quick-reference guide to the 
vehicle electrical systems, it is still possible 
to trace faults, and to check for supplies and 
earths, using a simple multimeter. Refer to 
the general fault finding methods described 
in Section 2 of this Chapter (ignoring the 
references to wiring diagrams if one is not 
provided for the system concerned). 


d 
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BMW 3 Series wiring diagrams Diagram 1 


WARNING: This vehicle is fitted with a supplemental restraint system (SRS) consisting of a combination of driver 
(and passenger) airbag(s), side impact protection airbags and seatbelt pre-tensioners. The use of electrical test 
equipment on any SRS wiring systems may cause the seatbelt pre-tensioners to abruptly retract and airbags to 
explosively deploy, resulting in potentially severe personal injury. Extreme care should be taken to correctly identify 
any circuits to be tested to avoid choosing any of the SRS wiring in error. 

For further information see airbag system precautions in body electrical systems chapter. 

Note: The SRS wiring harness can normally be identified by yellow and/or orange harness or harness connectors. 


Key to symbols 
Solenoid actuator i Bulb -XQ Wire splice, soldered joint, 

cu Sutton or unspecified connector î 
Earth point and location — —o"o— Chet DIE oqo 
Wire colour Diode di — 
(blue with red tracer) Light-emitting diode +e 
Dashed outline denotes 
part of a larger item, containing Item number 12 
in this case an electronic or : i = Os 
solid state device (pins 31 and 32 e Motor/pump 
of a connector X14270). Heating element AJ 


Typical luggage comp. fusebox @ Earth locations 
(models to 03/2007) 
Fuse Rating Circuit protected 


(models from 03/2007) 
Fuse Rating Circuit protected 


F101 250A Junction box 
F102 100A B+ terminal, starter, battery 
Electric power steering 


F105 Intelligent battery sensor 
F106 100A issart egli iod newer 


Typical engine comp. fusebox 29 


Fuse Rating Circuit protected + + + + + + + + 
- ET €9 & € €» (ED 
F01 30A ncm 
F02 30A thermostat, coolant pump, 
F03 20A Crankshaft e OE OALA LH footwell 
sensor, ne 1 E1 bay, RH lower block 4 P 
oe c fuel tank vent & Ende bax LH engine esa 4 NUM ee 
ANE i = Lk edie yh let Brak ere poe TRI 
controll 4 Engine E cylinder head assenger compartment, below 
F04 30A Oxygen sensor heater, crankcase E5 Pts be: KD UK Mad rear seat bolster 
breather heater E6 Engine bay, top of cylinder head E17 Passenger , below 
F05 Fuel injector E7 Engine bay, top of cylinder head LH rear seat at C-pillar 
F06 10A sensor, E8 Engine bay, top of cylinder head E18 Passenger below rear 
vette remise Elo Egne bay LH of engi rio Uee OaE o 
com; à r i , LH rear ine 
injection mass airflow sensor, exhaust flap Luggage compartment, LH side 
F07 pr Valvetronic relay 1, Passenger compartment, RH foovel 
Fos Electric cooling pump E12 Passenger compartment, RH footwell 


F010 SA Crankcase breather heating relay E13 Passenger compartment, LH footwell 


47036 
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BMW 3 Series wiring diagrams Diagram 2 


Typical passenger comp. fusebox #@ 


(models to 03/2007) 
Fuse Rating Circuit protected Fuse Rating Circuit protected 
Fix Not used F47 20A Trailer socket 
F2 5A Antenna F48 20A wash/wipe control unit 
F3 20A Heated seat F49 30A seat heater 
F4 5A Car access s! F50 40A Active system 
F5 7.5A function control F51 SOA Caraccess system 
F6 15A Transmission control unit F52 50A Footwell control unit 
F7 20A Auxiliary heater control unit F53 50A Footwell control unit 
F8 5A CD ; antenna F54 60A B+ potential distributor 
F9 10A F55 - Not used 
F12 20A Convertible roof/sunroof, roof function control unit F58 5A Instrument cluster, diagnostic socket (OBDII) 
F13 5A iDrive controller F59 5A Steering column cluster 
FIA - used F60 7.5A Airconditioning and 
F15 5A Automatic air conditioner sensor F61 10A Luggage compartment lights, central info. display, 
F16 15A gavs box 
Fi SA CD changer eo goa  Eecine windows 
F19 7.5A Comfort access control unit, front door outer handle F64 30A Electric windows ia 
control units, 65 40A stability con 
F20 sA Dynamic stabilty control, transfer case control unit m m pee 
F21 7.5A Driver's door cluster F67 50A Blower control 
F22 10A management, tow hitch release F68 SOA Vacuum pump relay 
er Engine cooling 
F23 10A Digital tuner, satellite radio F70 50A Secondary air injection pump 
F24 5A control F71 20A Trailer socket 
eus De ront seat nse positioner control units Era t Not used 
F27 5A door cluster, telephone FI Not used 
F28 5A Roof function control centre, park distance control F5 - Not used 
F29 5A Automatic , front seat heating F76 T Not used 
F30 20A 12v sockets, front cigar lighter FB - Not por 3 
F31 20A unit/audio system control unit F79 - Not used 
F32 30A Driver's seat heating control unit, driver's seat control unit — rgo - Not used 
v Pc Front seat control unit Fat š Not used 
F35 30A Dynamic stability control F83 - Not used 
F36 30A Footwell control unit Fea - Not used 
F37 30A Driver's seat control unit F85 - Not used 
F38 30A Transfer case control unit F86 - Not used 
F39 30A F87 - Not used 
F40 20A Fi F88 - Not used 
F41 30A Footwell control unit 
F42 30A Trailer control unit 
F43 30A Headlight washer pump 
F44 30A Trailer control unit 
F45 40A Active 
F46 30A Heated rear 


sesoses HHE 
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BMW 3 Series wiring diagrams 


Typical passenger comp. fusebox #% 
(models 03/2007 to 09/2007) 

Fuse Rating Circuit protected 

Fi 10A Roll over protection control unit 


BESS SSPSESPSS TESDTSTSSTSSDO $999 Soegsese SES 
$ 
: 


ŒD E 
CED E 


Diagram 3 


Fuse Rating Circuit protected 


g 

so REESE RE s SR BESS $99799 P9ESSSI 
Hd 
f 
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BMW 3 Series wiring diagrams 


Typical passenger comp. fusebox fë 
(models from 09/2007) 
Fuse Rating Circuit protected 


F1 10A 
F2 5A 
F3 20A 
F4 10A 
F5 - 

F6 SA 
F7 20A 
FB 20A 
F9 5A 
F10 5A 
F11 20A 
F12 15A 
F13 5A 
F14 10A 
F15 20A 
F16 10A 
F17 10A 
F18 10A 
F19 5A 
F20 10A 
F21 10A 
F22 15A 
F23 20A 
F24 15A 
F25 20A 
F26 5A 
F27 5A 
F28 5A 
F29. 5A 
F30 10A 
F31 30A 
F32 30A 
F33 40A 
F34 5A 
F35 30A 
F36 40A 
F37 10A 
F38 30A 
F39 30A 
F40 30A 
F41 30A 
F42 40A 
F43 30A 
F44 30A 
F45 30A 
F46 30A 


Crankshaft sensor, engine control unit, fuel tank vent valve, 
mass air flow sensor, oil condition sensor, variable intake 
manifold sensor, fuel volume control valve 


j 


Fuse Rating Circuit protected 


g 555 SEESESSES $9?29999 99p SF Tp $797990799' SESS 


access unit, dual remote control receive, 
front door handle unit 
Roof function control u 
Antenna, j rear view mirror, selector lever 
illumination i) 
Selector lever , longitudinal dynamics 
door switch cluster, passenger electric mirror 
Dynamic 
Driver's seat heater control unit 
p 
pump 
Fees racha 
Central locking 
Instrument cluster 
Paola oyran da te das 


47039 
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Colour codes Key to items Diagram 5 


39/MS emilia iusuceix 
ESSE IT 


D NO/MS «Qui 

D N9/dO Cuin S 
: 

"Oo 


pes 
DE - 
sez 
sez 
€ 
$—« 


4704) 


Diagram 6 


Typical engine cooling fan 
(from 03/2007) 


Key to items 


Typical engine cooling fan 
(up to 03/2007) 
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SW/BL =mi x60007/8 | 
BR/WS mim x60001/9 — | 
WS/BL -(mimxcooosA3 | 
OR Camm x60003/2 | 
ws =< X60007/19 | 

i i 
SW/VI emi x60007/17 : 
GE/RT (im x60007/4 — | 


VI "Qmm xe0007/26 į 


SW/GE -Qmiw x60001/6 — | 
SW/GR «mim X60001/19 Í 


i i 
WS =m x60007/19 | 
1 j 


SW/VI (mim x60007/17 | 
GE/RT ——(mÍm x60007/4 | 


| i 
SW/GE ==(mim x60001/6 : 
SW/GR cmi x60001/19 Í 


WS/GR = (mi x60005713 i 
SW/BL mim x60007/8 — | 


—— —— rS M ÜÓÜQ M —ÀÀÀ e 
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Colour codes Key to items Diagram 7 
WS White RT Red 8 Engine management control unit 47 RH headlight unit 50 RH outer rear light unit 59 Hazard warning switch/ 
BL Blue GN Green 9 Car access system a = side light a - taillight central locking switch 
GR Grey Vl Violet 13 Stop light switch b - dip beam b - stop light 
GE Yellow SW Black 18 Passenger compartment fusebox c = main beam C = direction indicator 
BR Brown OR Orange 42 Footwell control unit d = direction indicator 51 RH inner rear light unit 
43 Light switch control unit e = xenon light unit a = taillight 
44 Steering column switch cluster f = xenon contro! unit b = reversing lights 
45 Number plate light 48 LH outer rear light unit c = fog light 
46 LH headlight unit a = taillight 
a = side light b = stop light 53 High level brake light 
b = dip beam C = direction indicator 54 LH front foglight 
c = main beam 49 LH inner rear light unit — 55 RH front foglight 
d - direction indicator a = tail light 56 LH indicator side repeater 
e - xenon light unit b - reversing lights 57 RH indicator side repeater 
f = xenon control unit c = fog light 58 Reversing light switch 447042 
NEUTER Se ONO es .- a 
H Soa o sttennenesnenenes, s 
wonin ovo o vsum mep oro. i OTO mp sns aara | 
pmj i "^ PEN im o a ~ma | @ 
SW/BL em X 4280/8 xi4259/15 tla) —= GE/WS Cem ione | i pM ES 
47 GE/BL === Camm x14261/38 114250023 Wii) GN — (nim x101645 i twee =< 
Without Xenon WS/BL (im x14260/4 X14259/5 Siti) BR/SW mmi X10164711 | BR/SW =Q 
i 142501 mm SW Cm X10164/10 | ays Q B 


BL/BR — (mim x14261/40 


BR 


BR/GE —— (mim x14260/41 
GE/BL (ai x14261/38 
WS/BL Qui X14260/4 
BL/BR — 


eS GE/GN M 
m WS/GN Qi 142616 
BL/GN oh — 


BR 


SW/GN ill x14261/50 
GE/GN (aim 142606 
WS/GN (itt x14261/6 
BL/GN (mim x14260/13 


BR e C am — BUGE m (iim x 14260711 


55 i 

BR E GE/BR «(ai x ta260/3 
54 i 

BR GE/BR === (mi8 x14261/37 


X14259/2 M — GE —— (n X10164/3 


X14261/21 i BL/RT 


x14261/41 = GR/GE == 
x14261/9 SW/BL 
x14260/37 mi GR/BL 


x14260/12 = BL/BR 


x14200/18 Mim). GE/VI == 
X14260/9 Wii) SW/BL 


X14260/10 Mii) GN/RT 

X14961/49 sm) GR/BR 

x1a258/4 o— BL om x1880/1 EA 

x14259/3 =) GN/GE —o- x1880/5 
X14259/16 m— ws —À X1880/8 

$2 
X14260/40 Mimi) SW/GE 
X14260/16 meme GE/SW ER BR 


X14261/47 -— — SWNI 
X14261/51 mm GN/GE ===- (m 


x14260/14 = GRMI 

X14261/43 m= SW/GE 
X14260/5 Wii) — GR/GE — 
X14261/45 -=> - BL/GN 


: s 
X14261/19 --— GRI — S —— BR — 


T 


* From 03/2007 
* From 09/2007 


Typical interior lighting 


42 Footwell control unit 75 LH vanity mirror light 
65 Driver's door courtesy light 76 LH vanity mirror light switch 
66 RH rear door courtesy 77 RH vanity mirror light 


66 LH dr don bu 79 Glove compartment light 
69 Driver's footwell light 80 Luggage compartment light 
70 Passenger's footwell light 81 Tailgate lock motor 


GR/GN ——(mim x14261/11 | 


VBR ms 14280011 | 


Diagram 8 


BR 
7 
BURT ——(mim x14200/19 | 
RT/BL (mim x14289/20 | 
1 H 
H i 


——— BL/WS (Quilt x14280/18 $ 
=e SW/NS eai x14289/14 | 


SW/BL mim x14289/15 1 
SW/GN nin xraz00/16 i 
GR/RT ———— i 
1 H 
BR — (mim x14289/13 
[ H 
| i 
RT/GE (mit X14289/6 
| | 
i 
i 
E 
RT/GE —— (uin 1428076 


* From 03/2007 
* From 09/2007 


Typical wash/wipe 


Key to items 


SW/BR 
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Diagram 9 


H47044 
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Colour codes Key to items Diagram 10 
WS White RT Red 1 Battery 105 Heater blower output stage 

BL Blue GN Green 7 Luggage compartment fusebox 106 Heater blower 

GR Grey VI Violet 9  Caraccess system 107 Heated rear window 

GE Yellow SW Black 18 Passenger fusebox 108 Heated rear window lockout circuit 

BR Brown OR Orange 


100 RH fuel tank sensor/fuel pump 
101 Washer fluid level switch 
* From 03/2007 102 Handbrake switch 
** From 09/2007 103 Coolant level switch 
104 Heating and air conditioning control unit Háros 


Typical instruments & indicator lights 


OR/GN =—=(mim x11175 | 
GN (mim x11757 f m 


i x102 


1x1272/8 
zt 
Í x14272/23 [e| 
ixnotzie 


R00. LL ull e Q|Q1,)1 1, 2 — 1  —  —., LLAMSuiuÁiz LL Åe LLL LLL LLLLLLLGLLLZIQIN.L. oue n|nhüLàz!ULIU I Los AALHLUMLI. DO s 


WS White RT Red 

BL Blue GN Green 
GR Grey Vl Violet 
GE Yellow SW Black 
BR Brown OR Orange 
* From 03/2007 

** From 09/2007 


X14271/15 


| xiaaring | 


xia271/47, : 
X14271/28..: 
X1427/21. 
X14270/25..; 
X14270/24. 


x14271/48 ; 
XM27VA9. : 
X14271/25 
X14270/27 ; 
X14270/26. : 


X14271/28. | 
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Key to items Diagram 11 


1 Battery 116 Passenger window switch 
7 Luggage compartment fusebox 117 LH rear window switch 
9 Car access system 118 RH rear window switch 


assembly 
110 Passenger's door lock assembly 
111 Driver's switch cluster 
112 Driver's window motor 
113 Passenger's window motor 
114 LH rear window motor 
115 RH rear window motor 


j X747/5 (i —MÀ—— WS/SW c X14261/46 
109 | X74774 m_m SW/BL cmm x14261/42 
i varie BRWS Ox BR/GR/WS »-(lit. X14261/24 

; i 


GF/RT (mm x14261/48 


GR/RT 

i 
onm | 
one. 


GR/RT 
aen WSIGR = 


= 
we 


d BR 
Jea ra 


GR/RT 


x 
J | 
8 | 
p BR/GR/GE mm X14261/13 


f 
| 


BR/RT (mim x14261/14 
BR/VI eiim. x14261/22 
BR/OR «(mim x14261/16 
SW/GN «mim X14261/4 
BUGR Camm x14261/5 


D UU WU ow Ww 


BR/BL «(mim x14261/25 
BR/GN «(mim x14261/23 
— WS/BL »-(mim Xi4261/7 
SWV| mim. x14261/35 
BUVI (mim x14261/36 


S. 


NE T osi 


x14270/12 > GR/GN 
X14270/11 Min) GR/BR 


X14270/43 —— Sw 
Xi4270/7 Wii) BL 
X14270/45 Wini)— ws 


X14270/46 Wim BL 
X14270/44 Mim) — ws 


X14272/33 min) GE/RT 
X14272/8 Mini) BE/SW 


BR 


124 LH rear door lock assembly 
125 RH rear door lock assembly 


109 — 
i XTATI Wm) BR e 


Diagram 12 


H47047 


X747/S Wii) WS/SW =a WS/SW po X14281/46 
X747/4 = WA Ta S//E ——_ X14261/42 
X74772 —— BRWS Os BR/GRWS =o X14261/24 


x742/2 = BR/GR «mmm O= BR/GR/GE (n X14261/13 


Sd 
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Dimensions and weights 


Note: All figures are approximate, and may vary according to model. Refer to manufacturer's data for exact figures. 


Dimensions 
Overall length: 
o CROEISOT A L E oe. ET C ERGO DI OEC YU ODOD NE 
Touring 
Overall width (inc. mirrors): 
SUUS TELCOGC EE E. US. Er kn nn iM IN a ra OEA ERE SEITE CE RISE 
OUI iurc cs as saree ret rr tr e IO 61 n XD TRAD IR ITER 
Overall height: 


Touring 


Weights 
Kerb weight (depending on model... ....... 6. ccc eee eee ence ees 
Maximum roof rack load 


2013 mm 
2013 mm 


1421 mm 
1418 mm 


2760 mm 
2760 mm 


1395 kg to 1690 kg 
75 kg 


Rer? Fuel economy 


Fuel economy 


Although depreciation is still the biggest part of the cost of motoring for most car owners, the cost of fuel is more immediately noticeable. 
These pages give some tips on how to get the best fuel economy. 


Working it out 


Manufacturer's figures 


Car manufacturers are required by law to 
provide fuel consumption information on all 
new vehicles sold. These ‘official’ figures 
are obtained by simulating various driving 
conditions on a rolling road or a test track. 
Real life conditions are different, so the fuel 
consumption actually achieved may not bear 
much resemblance to the quoted figures. 


How to calculate it 
Many cars now have trip computers which will 


display fuel consumption, both instantaneous 
and average. Refer to the owner's handbook 
for details of how to use these. 

To calculate consumption yourself (and 
maybe to check that the trip computer is 
accurate), proceed as follows. 


1. Fill up with fuel and note the mileage, or 
zero the trip recorder. 

2. Drive as usual until you need to fill up 
again. 

3. Note the amount of fuel required to refill the 
tank, and the mileage covered since the 
previous fill-up. 

4. Divide the mileage by the amount of fuel 
used to obtain the consumption figure. 


For example: 


Mileage at first fill-up (a) = 
Mileage at second fill-up (b) = 
Mileage covered (b - a) = 443 
Fuel required at second fill-up = 48.6 litres 


27,903 
28,346 


The half-completed changeover to metric 
units in the UK means that we buy our fuel 


Table 1: conversion of litres to Imperial gallons 


in litres, measure distances in miles and talk 
about fuel consumption in miles per gallon. 
There are two ways round this: the first is 
to convert the litres to gallons before doing 
the calculation (by dividing by 4.546, or see 
Table 1). So in the example: 


48.6 litres + 4.546 = 10.69 gallons 
443 miles + 10.69 gallons = 41.4 mpg 


The second way is to calculate the 
consumption in miles per litre, then multiply 
that figure by 4.546 (or see Table 2). 


So in the example, fuel consumption is: 


443 miles + 48.6 litres = 9.1 mpl 
9.1 mpl x 4.546 = 41.4 mpg 


The rest of Europe expresses fuel consumption 
in litres of fuel required to travel 100 km (1/100 
km). For interest, the conversions are given 
in Table 3. In practice it doesn't matter what 
units you use, provided you know what your 
normal consumption is and can spot if it's 
getting better or worse. 


Table 2: conversion of miles per litre to miles per gallon 


Table 3: conversion of litres per 100 km to miles per gallon 


Maintenance 


Driving style 


Acceleration 


Acceleration uses more fuel than driving at 
a steady speed. The best technique with 
modern cars is to accelerate reasonably 
briskly to the desired speed, changing up 
through the gears as soon as possible without 
making the engine labour. 


Air conditioning 


Air conditioning absorbs quite a bit of energy 
from the engine — typically 3 kW (4 hp) or so. 
The effect on fuel consumption is at its worst 
in slow traffic. Switch it off when not required. 


Anticipation 


Drive smoothly and try to read the traffic flow 
so as to avoid unnecessary acceleration and 
braking. 


Automatic transmission 


When accelerating in an automatic, avoid 
depressing the throttle so far as to make the 
transmission hold onto lower gears at higher 
speeds. Don't use the 'Sport' setting, if 
applicable. 

When stationary with the engine running, 
select *N' or 'P'. When moving, keep your left 
foot away from the brake. 


A well-maintained car uses less fuel and 
creates less pollution. In particular: 


Filters 

Change air and fuel filters at the specified 
intervals. 

Oil 

Use a good quality oil of the lowest viscosity 
specified by the vehicle manufacturer (see 


Lubricants and fluids). Check the level often 
and be careful not to overfill. 


Spark plugs 
When applicable, renew at the specified 
intervals. 


Fuel economy reres 


Tyres 
Check tyre pressures regularly, Under-inflated 
tyres have an increased rolling resistance. It 
is generally safe to use the higher pressures 
specified for full load conditions even when 
not fully laden, but keep an eye on the centre 
band of tread for signs of wear due to over- 
inflation. 

When buying new tyres, consider the ‘fuel 
saving’ models which most manufacturers 
include in their ranges. 


Braking 


Braking converts the car's energy of motion 
into heat — essentially, it is wasted. Obviously 
some braking is always going to be necessary, 
but with good anticipation it is surprising how 
much can be avoided, especially on routes 
that you know well. 


Carshare 


Consider sharing lifts to work or to the shops. 
Even once a week will make a difference. 


d 


rerea Fuel economy 


Electrical loads 


Electricity is ‘fuel’ too; the alternator which 
charges the battery does so by converting 
some of the engine's energy of motion 
into electrical energy. The more electrical 
accessories are in use, the greater the load 
on the alternator. Switch off big consumers 
like the heated rear window when not 
required. 


Freewheeling 


Freewheeling (coasting) in neutral with the 
engine switched off is dangerous. The effort 
required to operate power-assisted brakes 
and steering increases when the engine is 
not running, with a potential lack of control in 
emergency situations. 

In any case, modern fuel injection systems 
automatically cut off the engine's fuel supply 
on the overrun (moving and in gear, but with 
the accelerator pedal released). 


Gadgets 


Bolt-on devices claiming to save fuel have 
been around for nearly as long as the motor 
car itself. Those which worked were rapidly 
adopted as standard equipment by the vehicle 
manufacturers. Others worked only in certain 
situations, or saved fuel only at the expense 
of unacceptable effects on performance, 
driveability or the life of engine components. 

The most effective fuel saving gadget is the 
driver's right foot. 


Journey planning 


Combine (eg) a trip to the supermarket with a 
visit to the recycling centre and the DIY store, 
rather than making separate journeys. 

When possible choose a travelling time 
outside rush hours. 


The more heavily a car is laden, the greater 
the energy required to accelerate it to a given 
speed. Remove heavy items which you don't 
need to carry. 

One load which is often overlooked is the 
contents of the fuel tank. A tankful of fuel (55 
litres / 12 gallons) weighs 45 kg (100 Ib) or so. 
Just half filling it may be worthwhile. 


Lost? 
At the risk of stating the obvious, if you're 


going somewhere new, have details of the 
route to hand. There's not much point in 


achieving record mpg if you also go miles out 
of your way. 


Parking 


If possible, carry out any reversing or turning 
manoeuvres when you arrive at a parking 
space so that you can drive straight out when 
you leave. Manoeuvering when the engine is 
cold uses a lot more fuel. 

Driving around looking for free on-street 
parking may cost more in fuel than buying a 
car park ticket. 


Premium fuel 


Most major oil companies (and some 
supermarkets) have premium grades of fuel 
which are several pence a litre dearer than 
the standard grades. Reports vary, but the 
consensus seems to be that if these fuels 
improve economy at all, they do not do so by 
enough to justify their extra cost. 


Roof rack 


When loading a roof rack, try to produce a 
wedge shape with the narrow end at the front. 
Any cover should be securely fastened - if it 
flaps it's creating turbulence and absorbing 
energy. 

Remove roof racks and boxes when not 
in use - they increase air resistance and can 
create a surprising amount of noise. 


Short journeys 

The engine is at its least efficient, and wear 
is highest, during the first few miles after a 
cold start. Consider walking, cycling or using 
public transport. 


Speed 

The engine is at its most efficient when running 
at a steady speed and load at the rpm where it 
develops maximum torque. (You can find this 
figure in the car's handbook.) For most cars 
this corresponds to between 55 and 65 mph 
in top gear. 

Above the optimum cruising speed, fuel 
consumption starts to rise quite sharply. A 
car travelling at 80 mph will typically be using 
3096 more fuel than at 60 mph. 


Supermarket fuel 


It may be cheap but is it any good? In the UK 
all supermarket fuel must meet the relevant 
British Standard. The major oil companies 
will say that their branded fuels have better 
additive packages which may stop carbon 
and other deposits building up. A reasonable 
compromise might be to use one tank 
of branded fuel to three or four from the 
supermarket. 


Switch off when stationary 


Switch off the engine if you look like being 
stationary for more than 30 seconds or so. 
This is good for the environment as well as for 
your pocket. Be aware though that frequent 
restarts are hard on the battery and the starter 
motor. 


Windows 


Driving with the windows open increases 
air turbulence around the vehicle. Closing 
the windows promotes smooth airflow and 


Fuel economy reres 


reduced resistance. The faster you go, the 
more significant this is. 


And finally . . . 


Driving techniques associated with good 
fuel economy tend to involve moderate 
acceleration and low top speeds. Be 
considerate to the needs of other road users 
who may need to make brisker progress; even 
if you do not agree with them this is not an 
excuse to be obstructive. 

Safety must always take precedence 
over economy, whether it is a question of 
accelerating hard to complete an overtaking 
manoeuvre, killing your speed when confronted 
with a potential hazard or switching the lights 
on when it starts to get dark. 


aeree Conversion factors 


Length (distance) 
Inches (in) 

Feet (ft) 

Miles 


Volume (capacity) 
Cubic inches (cu in; in*) 
Imperial pints (Imp pt) 
Imperial quarts (Imp qt) 
Imperial quarts (Imp qt) 

US quarts (US qt) 

Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 


Mass (weight) 
Ounces (oz) 
Pounds (Ib) 


Force 
Ounces-force (ozf; oz) 
Pounds-force (Ibf; Ib) 
Newtons (N) 


Pressure 

Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in*; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in*; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in^; Ib/in?) 

Kilopascals (kPa) 


Millibar (mbar) 
Millibar (mbar) 


Millibar (mbar) 

Millibar (mbar) 

Millimetres of mercury (mmHg) 
Inches of water (inH2O) 


xx X X X XXX 
E 
N 
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x 0.01 


100 
0.0145 


x x 


x 0.75 
x 0.401 
x 0.535 
x 0.036 


Torque (moment of force) 


Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) 


Pounds-force feet (Ibf ft; Ib ft) 
Newton metres (Nm) 


Power 
Horsepower (hp) 


Velocity (speed) 
Miles per hour (miles/hr; mph) 


Fuel consumption* 
Miles per gallon, Imperial (mpg) 
Miles per gallon, US (mpg) 


Temperature 


x 1.152 
x 0.113 
x 0.083 
x 0.138 


x 1.356 
0.102 


x 


x 745.7 


x 1.609 


0.354 
x 0.425 


x 


Degrees Fahrenheit = (°C x 1.8) + 32 


n 


Millimetres (mm) x 
Metres (m) x 
Kilometres (km) x 
Cubic centimetres (cc; cm?) x 
Litres (I) x 
Litres (I) x 
US quarts (US qt) x 
Litres (l) x 
Litres (I) x 
US gallons (US gal) x 
Litres (I) x 
Grams (g) x 
Kilograms (kg) x 
Newtons (N) x 
Newtons (N) x 
Kilograms-force (kgf; kg) x 
Kilograms-force per square x 
centimetre (kgf/cm’; kg/cm’) 

Atmospheres (atm) x 
Bars x 
Kilopascals (kPa) x 


Kilograms-force per square x 
centimetre (kgf/cm*; kg/cm’) 
Pascals (Pa) x 
Pounds-force per squareinch x 
(psi; Ibf/in*; Ib/in*) 


Millimetres of mercury (mmHg) x 
Inches of water (inH5O) x 
Inches of water (inH20) x 
Pounds-force per square inch x 
(psi; Ibf/in*; Ib/in?) 

Kilograms-force centimetre x 
(kgf cm; kg cm) 

Newton metres (Nm) x 
Pounds-force feet (lbf ft; Ib ft) x 
Kilograms-force metres x 
(kgf m; kg m) 

Newton metres (Nm) x 
Kilograms-force metres x 
(kgf m; kg m) 

Watts (W) x 
Kilometres per hour (km/hr; kph) x 
Kilometres per litre (km/l) x 
Kilometres per litre (km/l) x 


0.0013 


0.621 


2.825 
2.352 
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Inches (in) 
Feet (ft) 
Miles 


Cubic inches (cu in; in?) 
Imperial pints (Imp pt) 
Imperial quarts (Imp qt) 
Imperial quarts (Imp qt) 
US quarts (US qt) 
Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 


Ounces (oz) 
Pounds (Ib) 


Ounces-force (ozf; oz) 
Pounds-force (Ibf; Ib) 
Newtons (N) 


Pounds-force per square inch 
(psi; Ibf/in*; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in*; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in*; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in*; Ib/in?) 
Kilopascals (kPa) 


Millibar (mbar) 
Millibar (mbar) 


Millibar (mbar) 

Millibar (mbar) 

Millimetres of mercury (mmHg) 
Inches of water (inH5O) 


Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) 


Pounds-force feet (Ibf ft; Ib ft) 
Newton metres (Nm) 


Horsepower (hp) 


Miles per hour (miles/hr; mph) 


Miles per gallon, Imperial (mpg) 
Miles per gallon, US (mpg) 


Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56 
* It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km), where mpg x I/100 km = 282 


Spare parts are available from many 
sources, including maker's appointed garages, 
accessory shops, and motor factors. To be 
sure of obtaining the correct parts, it may 
sometimes be necessary to quote the vehicle 
identification number. If possible, it can also 
be useful to take the old parts along for 
positive identification. Items such as starter 
motors and alternators may be available 
under a service exchange scheme - any parts 
returned should always be clean. 

Our advice regarding spare part sources is 
as follows: 


Officially-appointed garages 

This is the best source of parts which are 
peculiar to your car, and are not otherwise 
generally available (eg, badges, interior trim, 
certain body panels, etc). It is also the only 
place at which you should buy parts if the 
vehicle is still under warranty. 


Buying spare parts ner»; 


Accessory shops 

These are very good places to buy materials 
and components needed for the maintenance 
of your car (oil, air and fuel filters, spark plugs, 
light bulbs, drivebelts, oils and greases, brake 
pads, touch-up paint, etc). Parts like this sold 
by a reputable shop are of the same standard 
as those used by the car manufacturer. 


Motor factors 

Good factors will stock all the more 
important components which wear out 
comparatively quickly and can sometimes 
supply individual components needed for the 
overhaul of a larger assembly. They may also 
handle work such as cylinder block reboring, 
crankshaft regrinding and balancing, etc. 


Tyre and exhaust specialists 
These outlets may be independent or 
members of a local or national chain. They 


frequently offer competitive prices when 
compared with a main dealer or local garage, 
but it will pay to obtain several quotes before 
making a decision. Also ask what ‘extras’ may 
be added to the quote — for instance, fitting a 
new valve and balancing the wheel are both 
often charged on top of the price of a new tyre. 


Other sources 

Beware of parts of materials obtained from 
market stalls, car boot sales or similar outlets. 
Such items are not always sub-standard, but 
there is little chance of compensation if they 
do prove unsatisfactory. In the case of safety- 
critical components such as brake pads there 
is the risk not only of financial loss but also of 
an accident causing injury or death. 

Second-hand components or assemblies 
obtained from a car breaker can be a good 
buy in some circumstances, but this sort of 
purchase is best made by the experienced 
DIY mechanic. 


Vehicle identification numbers 


Modifications are a continuing and 
unpublicised process in vehicle manufacture, 
quite apart from major model changes. Spare 
parts manuals and lists are compiled upon 
a numerical basis, the individual vehicle 
identification numbers being essential to 
correct identification of the component 
concerned. 

When ordering spare parts, always give 
as much information as possible. Quote the 


The VIN plate is stamped onto the right-hand suspension turret in 
the engine compartment 


vehicle type and year, vehicle identification 
number (VIN), and engine number, as 
appropriate. 

The vehicle identification number (VIN) is 
stamped into the right-hand suspension turret 
in the engine compartment, and is repeated 
on the model plate affixed to the base of the 
drivers door central pillar (see illustrations). 
The model plate also gives vehicle loading 
details, engine type, and various trim and 


colour codes. The VIN also appears on 
a plastic tag attached to the passenger 
side of the facia panel, visible through the 
windscreen. 

The engine number is stamped on the right- 
hand end of the cylinder block. 

The transmission identification numbers are 
located on a plate attached to the top of the 
transmission casing, or cast into the casing 
itself. 


The VIN is riveted to the base of the driver's door central pillar 


reres General repair procedures 


Whenever servicing, repair or overhaul work 
is carried out on the car or its components, 
observe the following procedures and 
instructions. This will assist in carrying out the 
operation efficiently and to a professional 
standard of workmanship. 


Joint mating faces and gaskets 


When separating components at their 
mating faces, never insert screwdrivers or 
similar implements into the joint between the 
faces in order to prise them apart. This can 
cause severe damage which results in oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved by tapping 
along the joint with a soft-faced hammer in 
order to break the seal. However, note that 
this method may not be suitable where 
dowels are used for component location. 

Where a gasket is used between the mating 
faces of two components, a new one must be 
fitted on reassembly; fit it dry unless otherwise 
stated in the repair procedure. Make sure that 
the mating faces are clean and dry, with all 
traces of old gasket removed. When cleaning a 
joint face, use a tool which is unlikely to score 
or damage the face, and remove any burrs or 
nicks with an oilstone or fine file. 

Make sure that tapped holes are cleaned 
with a pipe cleaner, and keep them free of 
jointing compound, if this is being used, 
unless specifically instructed otherwise. 

Ensure that all orifices, channels or pipes 
are clear, and blow through them, preferably 
using compressed air. 


Oil seals 


Oil seals can be removed by levering them 
out with a wide flat-bladed screwdriver or similar 
implement. Alternatively, a number of self- 
tapping screws may be screwed into the seal, 
and these used as a purchase for pliers or some 
similar device in order to pull the seal free. 

Whenever an oil seal is removed from its 
working location, either individually or as part 
of an assembly, it should be renewed. 

The very fine sealing lip of the seal is easily 
damaged, and will not seal if the surface it 
contacts is not completely clean and free from 
scratches, nicks or grooves. If the original 
sealing surface of the component cannot be 
restored, and the manufacturer has not made 
provision for slight relocation of the seal 
relative to the sealing surface, the component 
should be renewed. 

Protect the lips of the seal from any surface 
which may damage them in the course of 
fitting. Use tape or a conical sleeve where 
possible. Lubricate the seal lips with oil before 
fitting and, on dual-lipped seals, fill the space 
between the lips with grease. 

Unless otherwise stated, oil seals must be 
fitted with their sealing lips toward the 
lubricant to be sealed. 

Use a tubular drift or block of wood of the 
appropriate size to install the seal and, if the 
seal housing is shouldered, drive the seal 
down to the shoulder. If the seal housing is 


unshouldered, the seal should be fitted with 
its face flush with the housing top face (unless 
otherwise instructed). 


Screw threads and fastenings 


Seized nuts, bolts and screws are quite a 
common occurrence where corrosion has set 
in, and the use of penetrating oil or releasing 
fluid will often overcome this problem if the 
offending item is soaked for a while before 
attempting to release it. The use of an impact 
driver may also provide a means of releasing 
such stubborn fastening devices, when used 
in conjunction with the appropriate 
screwdriver bit or socket. If none of these 
methods works, it may be necessary to resort 
to the careful application of heat, or the use of 
a hacksaw or nut splitter device. 

Studs are usually removed by locking two 
nuts together on the threaded part, and then 
using a spanner on the lower nut to unscrew 
the stud. Studs or bolts which have broken off 
below the surface of the component in which 
they are mounted can sometimes be removed 
using a stud extractor. Always ensure that a 
blind tapped hole is completely free from oil, 
grease, water or other fluid before installing 
the bolt or stud. Failure to do this could cause 
the housing to crack due to the hydraulic 
action of the bolt or stud as it is screwed in. 

When tightening a castellated nut to accept 
a split pin, tighten the nut to the specified 
torque, where applicable, and then tighten 
further to the next split pin hole. Never slacken 
the nut to align the split pin hole, unless stated 
in the repair procedure. 

When checking or retightening a nut or bolt 
to a specified torque setting, slacken the nut 
or bolt by a quarter of a turn, and then 
retighten to the specified setting. However, 
this should not be attempted where angular 
tightening has been used. 

For some screw fastenings, notably 
cylinder head bolts or nuts, torque wrench 
settings are no longer specified for the latter 
stages of tightening, "angle-tightening" being 
called up instead. Typically, a fairly low torque 
wrench setting will be applied to the 
bolts/nuts in the correct sequence, followed 
by one or more stages of tightening through 
specified angles. 


Locknuts, locktabs and washers 


Any fastening which will rotate against a 
component or housing during tightening 
should always have a washer between it and 
the relevant component or housing. 

Spring or split washers should always be 
renewed when they are used to lock a critical 
component such as a big-end bearing 
retaining bolt or nut. Locktabs which are 
folded over to retain a nut or bolt should 
always be renewed. 

Self-locking nuts can be re-used in non- 
critical areas, providing resistance can be felt 
when the locking portion passes over the bolt 
or stud thread. However, it should be noted 
that self-locking stiffnuts tend to lose their 


effectiveness after long periods of use, and 
should then be renewed as a matter of course. 

Split pins must always be replaced with 
new ones of the correct size for the hole. 

When thread-locking compound is found 
on the threads of a fastener which is to be re- 
used, it should be cleaned off with a wire 
brush and solvent, and fresh compound 
applied on reassembly. 


Special tools 


Some repair procedures in this manual 
entail the use of special tools such as a press, 
two or three-legged pullers, spring com- 
pressors, etc. Wherever possible, suitable 
readily-available alternatives to the manu- 
facturer's special tools are described, and are 
shown in use. In some instances, where no 
alternative is possible, it has been necessary 
to resort to the use of a manufacturer's tool, 
and this has been done for reasons of safety 
as well as the efficient completion of the repair 
operation. Unless you are highly-skilled and 
have a thorough understanding of the 
procedures described, never attempt to 
bypass the use of any special tool when the 
procedure described specifies its use. Not 
only is there a very great risk of personal 
injury, but expensive damage could be 
caused to the components involved. 


Environmental considerations 


When disposing of used engine oil, brake 
fluid, antifreeze, etc, give due consideration to 
any detrimental environmental effects. Do not, 
for instance, pour any of the above liquids 
down drains into the general sewage system, 
or onto the ground to soak away. Many local 
council refuse tips provide a facility for waste 
oil disposal, as do some garages. If none of 
these facilities are available, consult your local 
Environmental Health Department, or the 
National Rivers Authority, for further advice. 

With the universal tightening-up of legis- 
lation regarding the emission of environmen- 
tally-harmful substances from motor vehicles, 
most vehicles have tamperproof devices fitted 
to the main adjustment points of the fuel 
system. These devices are primarily designed 
to prevent unqualified persons from adjusting 
the fuel/air mixture, with the chance of a 
consequent increase in toxic emissions. If 
such devices are found during servicing or 
overhaul, they should, wherever possible, be 
renewed or refitted in accordance with the 
manufacturer's requirements or current 
legislation. 


Note: It is 
antisocial and 
illegal to dump 
oil down the 
drain. To find 
the location of 
your local oil 
recycling bank, 
call this 
number free. 
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Jacking and vehicle support reres 


The jack supplied with the vehicle tool 
kit should only be used for changing the 
roadwheels in an emergency - see Wheel 
changing at the front of this book. When 
carrying out any other kind of work, raise 
the vehicle using a heavy-duty hydraulic (or 
‘trolley’) jack, and always supplement the jack 
with axle stands positioned under the vehicle 
jacking points. If the roadwheels do not have 
to be removed, consider using wheel ramps 
— if wished, these can be placed under the 
wheels once the vehicle has been raised using 
a hydraulic jack, and the vehicle lowered onto 
the ramps so that it is resting on its wheels. 

Only ever jack the vehicle up on a solid, 
level surface. If there is even a slight slope, 
take great care that the vehicle cannot move 
as the wheels are lifted off the ground. Jacking 
up on an uneven or gravelled surface is not 
recommended, as the weight of the vehicle 
will not be evenly distributed, and the jack 
may slip as the vehicle is raised. 


As far as possible, do not leave the 
vehicle unattended once it has been raised, 
particularly if children are playing nearby. 

Before jacking up the front of the car, 
ensure that the handbrake is firmly applied. 
When jacking up the rear of the car, place 
wooden chocks in front of the front wheels, 
and engage first gear (or P). 

When using a hydraulic jack or axle stands, 
always position the jack head or axle stand head 
under the relevant rubber lifting blocks. These 
are situated directly underneath the vehicle jack 
location holes in the sill — the vehicle can also 
be raised with a trolley jack positioned under 
the jacking point on the front reinforcement 
strut, and under the rear differential (not the 
end cover) (see illustration). 

The jack supplied with the vehicle locates 
in the holes provided in the sill. Ensure that 
the jack head is correctly engaged before 
attempting to raise the vehicle. 

Never work under, around, or near a raised 


Vehicle jacking points 
1 Rear differential 2 Jacking point on front reinforcement strut 3 Side jacking points 


vehicle, unless it is adequately supported in at 
least two places. 

When jacking or supporting the vehicle 
at these points, always use a block of wood 
between the jack head or axle stand, and 
the vehicle body. It is also considered good 
practice to use a large block of wood when 
supporting under other areas, to spread the 
load over a wider area, and reduce the risk 
of damage to the underside of the car (it also 
helps to prevent the underbody coating from 
being damaged by the jack or axle stand). 
Do not jack the vehicle under any other part 
of the sill, engine sump, floor pan, subframe, 
or directly under any of the steering or 
suspension components. 

Never work under, around, or near a raised 
vehicle, unless it is adequately supported on 
stands. Do not rely on a jack alone, as even a 
hydraulic jack could fail under load. Makeshift 
methods should not be used to lift and support 
the car during servicing work. 
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Rer10 Tools and working facilities 


Introduction 


A selection of good tools is a fundamental 
requirement for anyone contemplating the 
maintenance and repair of a motor vehicle. 
For the owner who does not possess any, 
their purchase will prove a considerable 
expense, offsetting some of the savings made 
by doing-it-yourself. However, provided that 
the tools purchased meet the relevant national 
safety standards and are of good quality, they 
will last for many years and prove an 
extremely worthwhile investment. 

To help the average owner to decide which 
tools are needed to carry out the various tasks 
detailed in this manual, we have compiled 
three lists of tools under the following 
headings: Maintenance and minor repair, 
Repair and overhaul, and Special. Newcomers 
to practical mechanics should start off with 
the Maintenance and minor repair tool kit, and 
confine themselves to the simpler jobs around 
the vehicle. Then, as confidence and 
experience grow, more difficult tasks can be 
undertaken, with extra tools being purchased 
as, and when, they are needed. In this way, a 
Maintenance and minor repair tool kit can be 
built up into a Repair and overhaul tool kit over 
a considerable period of time, without any 
major cash outlays. The experienced do-it- 
yourselfer will have a tool kit good enough for 
most repair and overhaul procedures, and will 
add tools from the Special category when it is 
felt that the expense is justified by the amount 
of use to which these tools will be put. 


Torx key, socket and bit 


Maintenance and 
minor repair tool kit 


The tools given in this list should be 
considered as a minimum requirement if 
routine maintenance, servicing and minor 
repair operations are to be undertaken. We 
recommend the purchase of combination 
spanners (ring one end, open-ended the 
other); although more expensive than open- 
ended ones, they do give the advantages of 
both types of spanner. 

L] Combination spanners: 
Metric - 8 to 19 mm inclusive 

O Adjustable spanner - 35 mm jaw (approx.) 

[1 Spark plug spanner (with rubber insert) - 
petrol models 

O Spark plug gap adjustment tool - 
petrol models 

O Set of feeler gauges 

O Brake bleed nipple spanner 

O Screwdrivers; 

Flat blade - 100 mm long x 6 mm dia 

Cross blade - 100 mm long x 6 mm dia 

Torx - various sizes (not all vehicles) 

Combination pliers 

Hacksaw (junior) 

Tyre pump 

Tyre pressure gauge 

Oil can 

Oil filter removal tool 

Fine emery cloth 

Wire brush (small) 

Funnel (medium size) 

Sump drain plug key (not all vehicles) 
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Brake bleeding kit 


ToT a Eres 
H ^ he 
a" 


Hose clamp 


Repair and overhaul tool kit 


These tools are virtually essential for 
anyone undertaking any major repairs to a 
motor vehicle, and are additional to those 
given in the Maintenance and minor repair list. 
Included in this list is a comprehensive set of 
sockets. Although these are expensive, they 
will be found invaluable as they are so 
versatile - particularly if various drives are 
included in the set. We recommend the half- 
inch square-drive type, as this can be used 
with most proprietary torque wrenches. 

The tools in this list will sometimes need to 
be supplemented by tools from the Special list: 
O Sockets (or box spanners) to cover range 
in previous list (including Torx sockets) 
Reversible ratchet drive (for use with 
sockets) 

Extension piece, 250 mm (for use with 
sockets) 

Universal joint (for use with sockets) 
Flexible handle or sliding T “breaker bar" 
(for use with sockets) 

Torque wrench (for use with sockets) 
Self-locking grips 

Ball pein hammer 

Soft-faced mallet (plastic or rubber) 
Screwdrivers: 

Flat blade - long & sturdy, short (chubby), 
and narrow (electrician's) types 

Cross blade - long & sturdy, and short 
(chubby) types 

Pliers: 

Long-nosed 

Side cutters (electrician's) 

Circlip (internal and external) 

Cold chisel - 25 mm 

Scriber 

Scraper 

Centre-punch 

Pin punch 

Hacksaw 

Brake hose clamp 

Brake/clutch bleeding kit 

Selection of twist drills 

Steel rule/straight-edge 

Allen keys (inc. splined/Torx type) 
Selection of files 

Wire brush 

Axle stands 

Jack (strong trolley or hydraulic type) 
Light with extension lead 

Universal electrical multi-meter 
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Angular-tightening gauge 
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Special tools 


The tools in this list are those which are not 
used regularly, are expensive to buy, or which 
need to be used in accordance with their 
manufacturers' instructions. Unless relatively 
difficult mechanical jobs are undertaken 
frequently, it will not be economic to buy 
many of these tools. Where this is the case, 
you could consider clubbing together with 
friends (or joining a motorists' club) to make a 
joint purchase, or borrowing the tools against 
a deposit from a local garage or tool hire 
specialist. It is worth noting that many of the 
larger DIY superstores now carry a large 
range of special tools for hire at modest 
rates. 

The following list contains only those tools 
and instruments freely available to the public, 
and not those special tools produced by the 
vehicle manufacturer specifically for its dealer 
network. You will find occasional references 
to these manufacturers' special tools in the 
text of this manual. Generally, an alternative 
method of doing the job without the vehicle 
manufacturers’ special tool is given. However, 
sometimes there is no alternative to using 
them. Where this is the case and the relevant 
tool cannot be bought or borrowed, you will 
have to entrust the work to a dealer. 
Angular-tightening gauge 
Valve spring compressor 
Valve grinding tool 
Piston ring compressor 
Piston ring removal/installation tool 
Cylinder bore hone 
Balljoint separator 
Coil spring compressors (where applicable) 
Two/three-legged hub and bearing puller 
Impact screwdriver 
Micrometer and/or vernier calipers 
Dial gauge 
Stroboscopic timing light 
Dwell angle meter/tachometer 
Fault code reader 
Cylinder compression gauge 
Hand-operated vacuum pump and gauge 
Clutch plate alignment set 
Brake shoe steady spring cup removal tool 
Bush and bearing removal/installation set 
Stud extractors 
Tap and die set 
Lifting tackle 
Trolley jack 


ES DHOIDUUODIODOCOOOOGOGOEIEODE DC EC EO CU 


Strap wrench 
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Buying tools 

Reputable motor accessory shops and 
superstores often offer excellent quality tools 
at discount prices, so it pays to shop around. 

Remember, you don’t have to buy the most 
expensive items on the shelf, but it is always 
advisable to steer clear of the very cheap 
tools. Beware of ‘bargains’ offered on market 
stalls or at car boot sales. There are plenty of 
good tools around at reasonable prices, but 
always aim to purchase items which meet the 
relevant national safety standards. If in doubt, 
ask the proprietor or manager of the shop for 
advice before making a purchase. 


Care and maintenance of tools 


Having purchased a reasonable tool kit, it is 
necessary to keep the tools in a clean and 
serviceable condition. After use, always wipe 
off any dirt, grease and metal particles using a 
clean, dry cloth, before putting the tools away. 
Never leave them lying around after they have 
been used. A simple tool rack on the garage 
or workshop wall for items such as 
screwdrivers and pliers is a good idea. Store 
all normal spanners and sockets in a metal 
box. Any measuring instruments, gauges, 
meters, etc, must be carefully stored where 
they cannot be damaged or become rusty. 

Take a little care when tools are used. 
Hammer heads inevitably become marked, 
and screwdrivers lose the keen edge on their 
blades from time to time. A little timely 
attention with emery cloth or a file will soon 
restore items like this to a good finish. 


Working facilities 


Not to be forgotten when discussing tools 
is the workshop itself. If anything more than 
routine maintenance is to be carried out, a 
suitable working area becomes essential. 

It is appreciated that many an owner- 
mechanic is forced by circumstances to 
remove an engine or similar item without the 
benefit of a garage or workshop. Having done 
this, any repairs should always be done under 
the cover of a roof. 

Wherever possible, any dismantling should 
be done on a clean, flat workbench or table at 
a suitable working height. 

Any workbench needs a vice; one with a 
jaw opening of 100 mm is suitable for most 
jobs. As mentioned previously, some clean 
dry storage space is also required for tools, as 
well as for any lubricants, cleaning fluids, 
touch-up paints etc, which become 
necessary. 

Another item which may be required, and 
which has a much more general usage, is an 
electric drill with a chuck capacity of at least 
8 mm. This, together with a good range of 
twist drills, is virtually essential for fitting 
accessories. 

Last, but not least, always keep a supply of 
old newspapers and clean, lint-free rags 
available, and try to keep any working area as 
clean as possible. 


rerei2 MOT test checks 


This is a guide to getting your vehicle through the MOT test. 
Obviously it will not be possible to examine the vehicle to the same 
standard as the professional MOT tester. However, working through 
the following checks will enable you to identify any problem areas 
before submitting the vehicle for the test. 


It has only been possible to summarise the test requirements here, 
based on the regulations in force at the time of printing. Test 
standards are becoming increasingly stringent, although there are 
some exemptions for older vehicles. 


An assistant will be needed to help carry out some of these checks. 


The checks have been sub-divided into four categories, as follows: 


1 Checks carried out 2 Checks carried out 3 Checks carried out 4 Checks carried out on 
FROM THE DRIVER'S WITH THE VEHICLE WITH THE VEHICLE YOUR VEHICLE'S 
SEAT ON THE GROUND RAISED AND THE EXHAUST EMISSION 

WHEELS FREE TO SYSTEM 
TURN 


1 Checks carried out 
FROM THE DRIVER'S SEAT 


Handbrake 


L]Test the operation of the handbrake. 
Excessive travel (too many clicks) indicates 
incorrect brake or cable adjustment. 
L]Check that the handbrake cannot be 
released by tapping the lever sideways. Check 
the security of the lever mountings. 


Footbrake 


O Depress the brake pedal and check that it 
does not creep down to the floor, indicating a 
master cylinder fault. Release the pedal, wait 
a few seconds, then depress it again. If the 
pedal travels nearly to the floor before firm 
resistance is felt, brake adjustment or repair is 
necessary. If the pedal feels spongy, there is 
air in the hydraulic system which must be 
removed by bleeding. 


id , 

O Check that the brake pedal is secure and in 
good condition. Check also for signs of fluid 
leaks on the pedal, floor or carpets, which 
would indicate failed seals in the brake master 
cylinder. 

O Check the servo unit (when applicable) by 
operating the brake pedal several times, then 
keeping the pedal depressed and starting the 
engine. As the engine starts, the pedal will 
move down slightly. If not, the vacuum hose 
or the servo itself may be faulty. 


Steering wheel and column 


C Examine the steering wheel for fractures or 
looseness of the hub, spokes or rim. 

C Move the steering wheel from side to side 
and then up and down. Check that the 
steering wheel is not loose on the column, 
indicating wear or a loose retaining nut. 
Continue moving the steering wheel as before, 
but also turn it slightly from left to right. 

C Check that the steering wheel is not loose 
on the column, and that there is no abnormal 


movement of the steering wheel, indicating 
wear in the column support bearings or 
couplings. 


Windscreen, mirrors and sunvisor 


O The windscreen must be free of cracks or 
other significant damage within the driver's 
field of view. (Small stone chips are accept- 
able.) Rear view mirrors must be secure, 
intact, and capable of being adjusted. 


[] The driver's sunvisor must be capable of 
being stored in the "up" position. 
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Seat belts and seats 


Note: The following checks are applicable to 
all seat belts, front and rear. 


[] Examine the webbing of all the belts 
(including rear belts if fitted) for cuts, serious 
fraying or deterioration. Fasten and unfasten 
each belt to check the buckles. If applicable, 
check the retracting mechanism. Check the 
security of all seat belt mountings accessible 
from inside the vehicle. 

CO Seat belts with pre-tensioners, once 
activated, have a "flag" or similar showing on 
the seat belt stalk. This, in itself, is not a 
reason for test failure. 

(The front seats themselves must be 
securely attached and the backrests must 
lock in the upright position. 


Doors 


O Both front doors must be able to be opened 
and closed from outside and inside, and must 
latch securely when closed. 


2 Checks carried out 
WITH THE VEHICLE ON THE 
GROUND 


Vehicle identification 


C Number plates must be in good condition, 
secure and legible, with letters and numbers 
correctly spaced — spacing at (A) should be at 
least twice that at (B). 


L] The VIN plate and/or homologation plate 
must be legible. 


Electrical equipment 


L] Switch on the ignition and check the 
operation of the horn. 

O Check the windscreen washers and wipers, 
examining the wiper blades; renew damaged 
or perished blades. Also check the operation 
of the stop-lights. 


C] Check the operation of the sidelights and 
number plate lights. The lenses and reflectors 
must be secure, clean and undamaged. 

C] Check the operation and alignment of the 
headlights. The headlight reflectors must not 


be tarnished and the lenses must be 
undamaged. 

CI Switch on the ignition and check the 
operation of the direction indicators (including 
the instrument panel tell-tale) and the hazard 
warning lights. Operation of the sidelights and 
stop-lights must not affect the indicators - if it 
does, the cause is usually a bad earth at the 
rear light cluster. 

L] Check the operation of the rear foglight(s), 
including the warning light on the instrument 
panel or in the switch. 

O The ABS warning light must illuminate in 
accordance with the manufacturers' design. 
For most vehicles, the ABS warning light 
should illuminate when the ignition is switched 
on, and (if the system is operating properly) 
extinguish after a few seconds. Refer to the 
owner's handbook. 


Footbrake 


L] Examine the master cylinder, brake pipes 
and servo unit for leaks, loose mountings, 
corrosion or other damage. 


C} The fluid reservoir must be secure and the 
fluid level must be between the upper (A) and 
lower (B) markings. 


L] Inspect both front brake flexible hoses for 
cracks or deterioration of the rubber. Turn the 
steering from lock to lock, and ensure that the 
hoses do not contact the wheel, tyre, or any 
part of the steering or suspension mechanism. 
With the brake pedal firmly depressed, check 
the hoses for bulges or leaks under pressure. 


Steering and suspension 


O Have your assistant turn the steering wheel 
from side to side slightly, up to the point 
where the steering gear just begins to transmit 
this movement to the roadwheels. Check for 
excessive free play between the steering 
wheel and the steering gear, indicating wear 
or insecurity of the steering column joints, the 
column-to-steering gear coupling, or the 
steering gear itself. 

C Have your assistant turn the steering wheel 
more vigorously in each direction, so that the 
roadwheels just begin to turn. As this is done, 
examine all the steering joints, linkages, 
fittings and attachments. Renew any 
component that shows signs of wear or 
damage. On vehicles with power steering, 
check the security and condition of the 
steering pump, drivebelt and hoses. 

C Check that the vehicle is standing level, 
and at approximately the correct ride height. 


Shock absorbers 


O Depress each corner of the vehicle in turn, 
then release it. The vehicle should rise and 
then settle in its normal position. If the vehicle 
continues to rise and fall, the shock absorber 
is defective. A shock absorber which has 
seized will also cause the vehicle to fail. 
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Exhaust system 


CO Start the engine. With your assistant 
holding a rag over the tailpipe, check the 
entire system for leaks. Repair or renew 
leaking sections. 


3 Checks carried out 
WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN 


Jack up the front and rear of the vehicle, 
and securely support it on axle stands. 
Position the stands clear of the suspension 
assemblies. Ensure that the wheels are 
clear of the ground and that the steering 
can be turned from lock to lock. 


Steering mechanism 


C Have your assistant turn the steering from 
lock to lock. Check that the steering turns 
smoothly, and that no part of the steering 
mechanism, including a wheel or tyre, fouls 
any brake hose or pipe or any part of the body 
structure. 

O Examine the steering rack rubber gaiters 
for damage or insecurity of the retaining clips. 
If power steering is fitted, check for signs of 
damage or leakage of the fluid hoses, pipes or 
connections. Also check for excessive 


stiffness or binding of the steering, a missing 
split pin or locking device, or severe corrosion 
of the body structure within 30 cm of any 
steering component attachment point. 


Front and rear suspension and 
wheel bearings 


C Starting at the front right-hand side, grasp 
the roadwheel at the 3 o'clock and 9 o'clock 
positions and rock gently but firmly. Check for 
free play or insecurity at the wheel bearings, 
suspension balljoints, or suspension mount- 
ings, pivots and attachments. 

CI Now grasp the wheel at the 12 o'clock and 
6 o'clock positions and repeat the previous 
inspection. Spin the wheel, and check for 
roughness or tightness of the front wheel 
bearing. 


C If excess free play is suspected at a 
component pivot point, this can be confirmed 
by using a large screwdriver or similar tool 
and levering between the mounting and the 
component attachment. This will confirm 
whether the wear is in the pivot bush, its 
retaining bolt, or in the mounting itself (the 
bolt holes can often become elongated). 


O Carry out all the above checks at the other 
front wheel, and then at both rear wheels. 


Springs and shock absorbers 


[]Examine the suspension struts (when 
applicable) for serious fluid leakage, corrosion, 
or damage to the casing. Also check the 
security of the mounting points. 

C] If coil springs are fitted, check that the 
spring ends locate in their seats, and that the 
spring is not corroded, cracked or broken. 

C] if leaf springs are fitted, check that all 
leaves are intact, that the axle is securely 
attached to each spring, and that there is no 
deterioration of the spring eye mountings, 
bushes, and shackles. 


C The same general checks apply to vehicles 
fitted with other suspension types, such as 
torsion bars, hydraulic displacer units, etc. 
Ensure that all mountings and attachments are 
secure, that there are no signs of excessive 
wear, corrosion or damage, and (on hydraulic 
types) that there are no fluid leaks or damaged 
pipes. 

C Inspect the shock absorbers for signs of 
serious fluid leakage. Check for wear of the 
mounting bushes or attachments, or damage 
to the body of the unit. 


Driveshafts 
(fwd vehicles only) 


CI Rotate each front wheel in turn and inspect 
the constant velocity joint gaiters for splits or 
damage. Also check that each driveshaft is 
straight and undamaged. 


Braking system 


O If possible without dismantling, check 
brake pad wear and disc condition. Ensure 
that the friction lining material has not worn 
excessively, (A) and that the discs are not 
fractured, pitted, scored or badly worn (B). 


O Examine all the rigid brake pipes 
underneath the vehicle, and the flexible 
hose(s) at the rear. Look for corrosion, chafing 
or insecurity of the pipes, and for signs of 
bulging under pressure, chafing, splits or 
deterioration of the flexible hoses. 

O Look for signs of fluid leaks at the brake 
calipers or on the brake backplates. Repair or 
renew leaking components. 

O Slowly spin each wheel, while your 
assistant depresses and releases the 
footbrake. Ensure that each brake is operating 
and does not bind when the pedal is released. 


O Examine the handbrake mechanism, 
checking for frayed or broken cables, 
excessive corrosion, or wear or insecurity of 
the linkage. Check that the mechanism works 
on each relevant wheel, and releases fully, 
without binding. 

O It is not possible to test brake efficiency 
without special equipment, but a road test can 
be carried out later to check that the vehicle 
pulls up in a straight line. 


Fuel and exhaust systems 


O Inspect the fuel tank (including the filler 
cap), fuel pipes, hoses and unions. All 
components must be secure and free from 
leaks. 

C Examine the exhaust system over its entire 
length, checking for any damaged, broken or 
missing mountings, security of the retaining 
clamps and rust or corrosion. 


Wheels and tyres 


CO Examine the sidewalls and tread area of 
each tyre in turn. Check for cuts, tears, lumps, 
bulges, separation of the tread, and exposure 
of the ply or cord due to wear or damage. 
Check that the tyre bead is correctly seated 
on the wheel rim, that the valve is sound and 
properly seated, and that the wheel is not 
distorted or damaged. 

CO Check that the tyres are of the correct size 
for the vehicle, that they are of the same size 
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and type on each axle, and that the pressures 
are correct. 

CI Check the tyre tread depth. The legal 
minimum at the time of writing is 1.6 mm over 
at least three-quarters of the tread width. 
Abnormal tread wear may indicate incorrect 
front wheel alignment. 


Body corrosion 


O Check the condition of the entire vehicle 
structure for signs of corrosion in load-bearing 
areas. (These include chassis box sections, 
side sills, cross-members, pillars, and all 
suspension, steering, braking system and 
seat belt mountings and anchorages.) Any 
corrosion which has seriously reduced the 
thickness of a load-bearing area is likely to 
cause the vehicle to fail. In this case 
professional repairs are likely to be needed. 

O Damage or corrosion which causes sharp 
or otherwise dangerous edges to be exposed 
will also cause the vehicle to fail. 


4 Checks carried out on 
YOUR VEHICLE'S EXHAUST 
EMISSION SYSTEM 


Petrol models 


C) The engine should be warmed up, and 
running well (ignition system in good order, air 
filter element clean, etc). 

C Before testing, run the engine at around 
2500 rpm for 20 seconds. Let the engine drop 
to idle, and watch for smoke from the 
exhaust. If the idle speed is too high, or if 
dense blue or black smoke emerges for more 
than 5 seconds, the vehicle will fail. Typically, 
blue smoke signifies oil burning (engine wear); 
black smoke means unburnt fuel (dirty air 
cleaner element, or other fuel system fault). 

O An exhaust gas analyser for measuring 
carbon monoxide (CO) and hydrocarbons 
(HC) is now needed. If one cannot be hired or 
borrowed, have a local garage perform the 
check. 


CO emissions (mixture) 


L] The MOT tester has access to the CO 
limits for all vehicles. The CO level is 
measured at idle speed, and at ‘fast idle’ 
(2500 to 3000 rpm). The following limits are 
given as a general guide: 

At idle speed - Less than 0.596 CO 

At 'fast idle' - Less than 0.396 CO 

Lambda reading — 0.97 to 1.03 
O If the CO level is too high, this may point to 
poor maintenance, a fuel injection system 
problem, faulty lambda (oxygen) sensor or 
catalytic converter. Try an injector cleaning 
treatment, and check the vehicle's ECU for 
fault codes. 


HC emissions 


C The MOT tester has access to HC limits for 
all vehicles. The HC level is measured at 'fast 
idle’ (2500 to 3000 rpm). The following limits 
are given as a general guide: 
At 'fast idle' - Less then 200 ppm 

O Excessive HC emissions are typically 
caused by oil being burnt (worn engine), or by 
a blocked crankcase ventilation system 
(‘breather’). If the engine oil is old and thin, an 
oil change may help. If the engine is running 
badly, check the vehicle's ECU for fault 
codes. 


Diesel models 


O The only emission test for diesel engines is 
measuring exhaust smoke density, using a 
calibrated smoke meter. The test involves 
accelerating the engine at least 3 times to its 
maximum unloaded speed. 


Note: On engines with a timing belt, it is 
VITAL that the belt is in good condition before 
the test is carried out. 


L] With the engine warmed up, it is first 
purged by running at around 2500 rpm for 
20 seconds. A governor check is then 
carried out, by slowly accelerating the 
engine to its maximum speed. After this, the 
smoke meter is connected, and the engine is 
accelerated quickly to maximum speed three 
times. If the smoke density is less than the 
limits given below, the vehicle will pass: 

Non-turbo vehicles: 2.5m-1 

Turbocharged vehicles: 3.0m-1 
C If excess smoke is produced, try fitting a 
new air cleaner element, or using an injector 
cleaning treatment. If the engine is running 
badly, where applicable, check the vehicle's 
ECU for fault codes. Also check the vehicle's 
EGR system, where applicable. At high 
mileages, the  injectors may require 
professional attention. 
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Engine Automatic transmission 
[] Engine fails to rotate when attempting to start C) Fluid leakage 
[] Engine rotates, but will not start L] Transmission fluid brown, or has burned smell 
[] Engine difficuit to start when cold C General gear selection problems 
[C] Engine difficult to start when hot Q eo a taaa 
L] Starter motor noisy or excessively-rough in engagement 
[] Engine starts, but stops immediately LJ Engine will not start in any gear, or starts in gears other than Park 
[] Engine idles erratically or Neutral 
a asics tie ol pe ERIS LJ Transmission slips, shifts roughly, is noisy, or has no drive in 
[] Engine misfires throughout the driving speed range forward or reverse gears 
Leer eens on omen Differential and propshaft 
= Gio tier [] Vibration when accelerating or decelerating 
s pum ing light illuminated with engine runni nib TEE 

il pressure warning lum ng Braking system 
t] eigenen anu RM RC QM L] gestr RB 
C ERU PAM [] Noise (grinding or high-pitched squeal) when brakes applied 

[] Excessive brake pedal travel 
Cooling system L] Brake pedal feels spongy when depressed 
C Overheating Lj] Excessive brake pedal effort required to stop vehicle 
: External coolant leakage H e binding T d vds 
es 
L] Internal coolant leakage C Rear wheels locking under normal braking 
[1 Gorrie Suspension and steering 
Fuel and exhaust systems : bein dede 
C] Excessive fuel consumption 
C] "Füstiebiede arier Kad odor 0 ae ee 
L] Excessive noise or fumes from exhaust system © Wandering or general instability 
[] Excessively-stiff steering 

Clutch [] Excessive play in steering 
C] Pedal travels to floor — no pressure or very little resistance [] Lack of power assistance 
[] Clutch fails to disengage (unable to select gears) L Tyre wear excessive 
L] Clutch slips (engine speed increases, with no increase in vehicle Electrical system 

speed) 

ngaged | Battery will not hold a charge for more than a few days 

Manual transmission z lon ENS. KODNMNS WADRSERUN 1630 CODE 0n 
C Noisy in neutral with engine running L] Instrument readings inaccurate or erratic 
= Noisy in one particular gear g Horn inoperative, or unsatisfactory in " 

Difficulty engaging gears Windscreen wipers inoperative, or unsatisfactory in operation 
L] Jumps out of gear CI Windscreen washers inoperative, or unsatisfactory in 
C] Vibration [] Electric windows inoperative, or unsatisfactory in operation 
[] Lubricant leaks [] Central locking system inoperative, or unsatisfactory in operation 


Introduction 


The vehicle owner who does his or her own 
maintenance according to the recommended 
service schedules should not have to use 
this section of the manual very often. Modern 
component reliability is such that, provided 
those items subject to wear or deterioration 
are inspected or renewed at the specified 
intervals, sudden failure is comparatively rare. 
Faults do not usually just happen as a result 
of sudden failure, but develop over a period of 
time. Major mechanical failures in particular are 
usually preceded by characteristic symptoms 
over hundreds or even thousands of miles. 
Those components which do occasionally 
fail without warning are often small and easily 
carried in the vehicle. 


With any fault finding, the first step is 
to decide where to begin investigations. 
Sometimes this is obvious, but on other 
occasions, a little detective work will be 
necessary. The owner who makes half a dozen 
haphazard adjustments or replacements 
may be successful in curing a fault (or its 
symptoms), but will be none the wiser if the 
fault recurs, and ultimately may have spent 
more time and money than was necessary. 
A calm and logical approach will be found to 
be more satisfactory in the long run. Always 
take into account any warning signs or 
abnormalities that may have been noticed in 
the period preceding the fault — power loss, 
high or low gauge readings, unusual smells, 


etc — and remember that failure of components 
such as fuses or spark plugs may only be 
pointers to some underlying fault. 

The pages which follow provide an easy- 
reference guide to the more common problems 
which may occur during the operation of the 
vehicle. These problems and their possible 
causes are grouped under headings denoting 
various components or systems, such as 
Engine, Cooling system, etc. The general 
Chapter which deals with the problem is also 
shown in brackets; refer to the relevant part of 
that Chapter for system-specific information. 
Whatever the fault, certain basic principles 
apply. These are as follows: 

Verify the fault. This is simply a matter of 
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being sure that you know what the symptoms 
are before starting work. This is particularly 
important if you are investigating a fault for 
someone else, who may not have described it 
very accurately. 

Don't overlook the obvious. For example, 
if the vehicle won't start, is there fuel in the 
tank? (Don't take anyone else's word on this 
particular point, and don't trust the fuel gauge 
either). If an electrical fault is indicated, look 
for loose or broken wires before digging out 
the test gear. 

Cure the disease, not the symptom. 
Substituting a flat battery with a fully-charged 
one will get you off the hard shoulder, but if 
the underlying cause is not attended to, the 
new battery will go the same way. Similarly, 
changing oil-fouled spark plugs for a new set 
will get you moving again, but remember that 
the reason for the fouling (if it wasn't simply 
an incorrect grade of plug) will have to be 
established and corrected. 

Don't take anything for granted. Particularly, 
don't forget that a 'new' component may itself 
be defective (especially if it's been rattling 


around in the boot for months), and don't leave 
components out of a fault diagnosis sequence 
just because they are new or recently-fitted. 
When you do finally diagnose a difficult fault, 
you'll probably realise that all the evidence 
was there from the start. 

Consider what work, if any, has recently 
been carried out. Many faults arise through 
careless or hurried work. For instance, if 
any work has been performed under the 
bonnet, could some of the wiring have been 
dislodged or incorrectly routed, or a hose 
trapped? Have all the fasteners been properly 
tightened? Were new, genuine parts and new 
gaskets used? There is often a certain amount 
of detective work to be done in this case, 
as an apparently-unrelated task can have 
far-reaching consequences. 


Diesel fault diagnosis 


The majority of starting problems on small 
diesel engines are electrical in origin. The 
mechanic who is familiar with petrol engines 
but less so with diesel may be inclined to view 
the diesel's injectors and pump in the same 


light as the spark plugs and distributor, but 
this is generally a mistake. 

When investigating complaints of difficult 
starting for someone else, make sure that the 
correct starting procedure is understood and 
is being followed. Some drivers are unaware 
of the significance of the preheating warning 
light - many modern engines are sufficiently 
forgiving for this not to matter in mild weather, 
but with the onset of winter, problems begin. 
Glow plugs in particular are often neglected 
- just one faulty plug will make cold-weather 
starting very difficult. 

As a rule of thumb, if the engine is difficult to 
start but runs well when it has finally got going, 
the problem is electrical (battery, starter motor 
or preheating system). If poor performance is 
combined with difficult starting, the problem is 
likely to be in the fuel system. The low-pressure 
(supply) side of the fuel system should be 
checked before suspecting the injectors and 
high-pressure pump. The most common fuel 
supply problem is air getting into the system, 
and any pipe from the fuel tank forwards must 
be scrutinised if air leakage is suspected. 


Engine 


Engine fails to rotate when attempting to start 
Battery terminal connections loose or corroded (see Weekly checks) 


Battery discharged or faulty (Chapter 5A) 
(Chapter 5A) 

Defective starter motor (Chapter 5A) 

ter 2A, 2B, 2C, 2D or 5A) 
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Broken, loose or disconnected wiring in the starting circuit 
Defective starter solenoid or ignition switch (Chapter 5A or 12) 
Starter pinion or flywheel ring gear teeth loose or broken (Chap- 


Engine earth strap broken or disconnected (Chapter 12) 
Engine suffering ‘hydraulic lock’ (eg, from water ingested after 


(Chapter 1A) 
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Worn, faulty or incorrectly-gapped spark plugs — petrol models 


Other ignition system fault — petrol models (Chapter 1A or 5B) 
Preheating system faulty — diesel models (Chapter 5A) 

Fuel injection system fault (Chapter 4A or 4B) 

Wrong grade of engine oil used (Weekly checks, Chapter 1A or 1B) 
Low cylinder compression (Chapter 2A, 2B, 2C or 2D) 


Engine difficult to start when hot 


L] Air filter element dirty or clogged (Chapter 1A or 1B) 


traversing flooded roads, or from a serious internal coolant leak) — 


consult a BMW dealer or specialist for advice 
Automatic transmission not in position P or N (Chapter 7B) 
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Engine rotates, but will not start 


ter 2A, 2B, 2C, 2D or 2E) 


Engine difficult to start when cold 


O Battery discharged (Chapter 5A) 


[] Battery terminal connections loose or corroded (see Weekly 


checks) 


engagement 


[] Fuel injection system fault (Chapter 4A or 4B) 
O Low cylinder compression (Chapter 2A, 2B, 2C or 2D) 


Starter motor noisy or excessively-rough in 


C Starter pinion or flywheel ring gear teeth loose or broken (Chap- 
ter 2A, 2B, 2C, 2D or 5A) 


(Chapter 1A) 
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[C] Fuel tank empty [] Starter motor mounting bolts loose or missing (Chapter 5A) 

[] Battery discharged (engine rotates slowly) (Chapter 5A) [] Starter motor internal components worn or damaged (Chapter 5A) 

[] Battery terminal connections loose or corroded (see Weekly 
checks) Engine starts, but stops immediately 

L] Ignition components damp or damaged - petrol models (Chap- O Loose or faulty electrical connections in the ignition circuit — petrol 
ter 1A or 5B) models (Chapter 1A or 5B) 

[] Immobiliser fault, or ‘uncoded’ ignition key being used (Chapter 12 [] Vacuum leak at the throttle body or intake manifold — petrol 
or Roadside repairs) models (Chapter 4A) 

C] Crankshaft sensor fault (Chapter 4A or 4B) C] Blocked injectors/fuel injection system fault (Chapter 4A or 4B) 

CI Broken, loose or disconnected wiring in the ignition circuit - petro [7 Air in fuel, possibly due to loose fuel line connection — diesel 
models (Chapter 1A or 5B) models (Chapter 4B) 

o aii ere or incorrectly-gapped spark plugs — petrol models Engine idles e tically 

C Preheating system faulty — diesel models (Chapter 5A) Air filter element clogged (Chapter 1A or 1B) 

O Fuel injection system fault (Chapter 4A or 4B) Vacuum leak at the throttle body, intake manifold or associated 

CO Airin fuel system - diesel models (Chapter 4B) hoses - petrol models (Chapter 4A) 

[1 Major mechanical failure (eg, timing chain snapped) (Chap- Worn, faulty or incorrectly-gapped spark plugs — petrol models 


Uneven or low cylinder compression (Chapter 2A, 2B, 2C or 2D) 
Camshaft lobes worn (Chapter 2A, 2B, 2C or 2D) 

Blocked injectors/fuel injection system fault (Chapter 4A or 4B) 
Air in fuel, possibly due to loose fuel line connection — diesel 


models (Chapter 4B) 
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Engine (continued) 


Engine misfires at idle speed 


O Worn, faulty or incorrectly-gapped spark plugs — petrol models 
(Chapter 1A) 

[] Vacuum leak at the throttle body, intake manifold or associated 
hoses - petrol models (Chapter 4A) 

[C] Blocked injectors/fuel injection system fault (Chapter 4A or 4B) 

C] Faulty injector(s) - diesel models (Chapter 4B) 

[] Uneven or low cylinder compression (Chapter 2A, 2B, 2C or 2D) 

L] Disconnected, leaking, or perished crankcase ventilation hoses 

(Chapter 4C) 


Engine misfires throughout the driving speed 
range 

Fuel filter choked (Chapter 1A or 1B) 

Fuel pump faulty, or delivery pressure low — (Chapter 4A or 4B) 
Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A or 4B) 
Vacuum leak at the throttle body, intake manifold or associated 
hoses - petrol models (Chapter 4A) 

Worn, faulty or incorrectly-gapped spark plugs — petrol models 
(Chapter 1A) 

Faulty injector(s) - diesel models (Chapter 4B) 

Faulty ignition coils — petrol models (Chapter 5B) 

Uneven or low cylinder compression (Chapter 2A, 2B, 2C or 2D) 
Blocked injector/fuel injection system fault (Chapter 4A or 4B) 
Blocked catalytic converter (Chapter 4C) 

Engine overheating — petrol models (Chapter 3) 

Fuel tank level low 


Engine hesitates on acceleration 

L] Worn, faulty or incorrectly-gapped spark plugs — petrol models 
(Chapter 1A) 

[] Vacuum leak at the throttle body, intake manifold or associated 

hoses - petrol models (Chapter 4A) 

C Blocked injectors/fuel injection system fault (Chapter 4A or 4B) 

[] Faulty injector(s) - diesel models (Chapter 4B) 

C Faulty clutch pedal switch (Chapter 6) 
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Vacuum leak at the throttle body, intake manifold or associated 
hoses — petrol models (Chapter 4A) 

Fuel filter choked (Chapter 1A or 1B) 

Fuel pump faulty, or delivery pressure low (Chapter 4A or 4B) 

Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A or 4B) 
Blocked injectors/fuel injection system fault (Chapter 4A or 4B) 
Faulty injector(s) - diesel models (Chapter 4B) 
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Air filter element blocked (Chapter 1A or 1B) 

Fuel filter choked (Chapter 1A or 1B) 

Fuel pipes blocked or restricted (Chapter 4A or 4B) 

Worn, faulty or incorrectly-gapped spark plugs — petrol models 
(Chapter 1A) 

Engine overheating — petrol models (Chapter 4A) 

Fuel tank level low — diesel models (Chapter 4B) 

Accelerator position sensor faulty (Chapter 4A or 4B) 

Vacuum leak at the throttle body, intake manifold or associated 
hoses - petrol models (Chapter 4A) 

Blocked injectors/fuel injection system fault (Chapter 4A or 4B) 
Faulty injector(s) - diesel models (Chapter 4B) 

Fuel pump faulty, or delivery pressure low — petrol models 
(Chapter 4A) 

Uneven or low cylinder compression (Chapter 2A, 2B, 2C or 2D) 
Blocked catalytic converter (Chapter 4C) 


CIEL DEE: BHE Boag 


[] Brakes binding (Chapter 1A, 1B or 9) 
[] Clutch slipping (Chapter 6) 


Engine backfires 


C Vacuum leak at the throttle body, intake manifold or associated 
hoses — petrol models (Chapter 4A) 

C Blocked injectors/fuel injection system fault (Chapter 4A or 4B) 

[] Blocked catalytic converter (Chapter 4C) 

[] Ignition coil unit faulty — petrol models (Chapter 5B) 


Oil pressure warning light illuminated with engine 
running 


Low oil level, or incorrect oil grade (see Weekly checks) 

[] Faulty oil pressure sensor, or wiring damaged (Chapter 12) 

C Worn engine bearings and/or oil pump (Chapter 2A, 2B, 2C or 2D) 
L] High engine operating temperature (Chapter 3) 

O Oil pump pressure relief valve defective (Chapter 2A, 2B, 2C or 2D) 
[] Oil pump pick-up strainer clogged (Chapter 2A, 2B, 2C or 2D) 


Engine runs-on after switching off 


[] Excessive carbon build-up in engine (Chapter 2A, 2B, 2C or 2D) 
C High engine operating temperature (Chapter 3) 
[] Fuel injection system fault (Chapter 4A or 4B) 


Engine noises 


Pre-ignition (pinking) or knocking during acceleration or 
under load 


Ignition timing incorrect/ignition system fault — petrol models 
(Chapter 1A or 5B) 

Incorrect grade of spark plug — petrol models (Chapter 1A) 
Incorrect grade of fuel 

Knock sensor faulty — petrol models (Chapter 4A) 

Vacuum leak at the throttle body, intake manifold or associated 
hoses - petrol models (Chapter 4A) 

Excessive carbon build-up in engine (Chapter 2A, 2B, 2C or 2D) 
Blocked injector/fuel injection system fault (Chapter 4A or 4B) 
Faulty injector(s) - diesel models (Chapter 4B) 

Whistling or wheezing noises 


Leaking intake manifold or throttle body gasket — petrol models 
(Chapter 4A) 

Leaking exhaust manifold gasket or pipe-to-manifold joint 
(Chapter 4A or 4B) 

Leaking vacuum hose (Chapter 4A, 4B, 5B or 9) 

Blowing cylinder head gasket (Chapter 2A, 2B, 2C or 2D) 
Partially blocked or leaking crankcase ventilation system (Chap- 
ter 4C) 


Tapping or rattling noises 
C Worn valve gear or camshaft (Chapter 2A, 2B, 2C or 2D) 


[] Ancillary component fault (coolant pump, alternator, etc) (Chap- 
ter 3, 5A, etc) 
Knocking or thumping noises 


L] Worn big-end bearings (regular heavy knocking, perhaps less 

under load) (Chapter 2E) 

C Worn main bearings (rumbling and knocking, perhaps worsening 

under load) (Chapter 2E) 

[] Piston slap - most noticeable when cold, caused by piston/bore 

wear (Chapter 2E) 

[] Ancillary component fault (coolant pump, alternator, etc) (Chap- 
ter 3, 5A, etc) 

[] Engine mountings worn or defective (Chapter 2A, 2B, 2C or 2D) 

O Front suspension or steering components worn (Chapter 10) 
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Cooling system 


$ 
i 


Insufficient coolant in system (see Weekly checks) 
Thermostat faulty (Chapter 3) 

Radiator core blocked, or grille restricted (Chapter 3) 
Cooling fan faulty (Chapter 3) 

Inaccurate coolant temperature sender (Chapter 3) 
Airlock in cooling system (Chapter 3) 

Expansion tank pressure cap faulty (Chapter 3) 
Engine management system fault (Chapter 4A or 4B) 
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Overcooling 


[] Thermostat faulty (Chapter 3) 

O Inaccurate coolant temperature sender (Chapter 3) 
L] Cooling fan faulty (Chapter 3) 

O Engine management system fault (Chapter 4A or 4B) 


Fuel and exhaust systems 


Excessive fuel consumption 


Air filter element dirty or clogged (Chapter 1A or 1B) 

Fuel injection system fault (Chapter 4A or 4B) 

Engine management system fault (Chapter 4A or 4B) 

Crankcase ventilation system blocked (Chapter 4C) 

Tyres under-inflated (see Weekly checks) 

Brakes binding (Chapter 1A, 1B or 9) 

Fuel leak, causing apparent high consumption (Chapter 1A, 1B, 4A 
or 4B) 
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Clutch 


Pedal travels to floor - no pressure or very little 
resistance 


L] Airin hydraulic system/faulty master or slave cylinder (Chapter 6) 
C Faulty hydraulic release system (Chapter 6) 

CI Clutch pedal return spring detached or broken (Chapter 6) 

L] Broken clutch release bearing or fork (Chapter 6) 

L] Broken diaphragm spring in clutch pressure plate (Chapter 6) 


Clutch fails to disengage (unable to select gears) 


Air in hydraulic system/faulty master or slave cylinder (Chapter 6) 
Faulty hydraulic release system (Chapter 6) 

Clutch disc sticking on transmission input shaft splines (Chapter 6) 
Clutch disc sticking to flywheel or pressure plate (Chapter 6) 
Faulty pressure plate assembly (Chapter 6) 

Clutch release mechanism worn or incorrectly assembled (Chap- 
ter 6) 


Clutch sli, ine speed increases, with 
increase in Reti ring speed) " sa 


[] Faulty hydraulic release system (Chapter 6) 
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[] Deteriorated or damaged hoses or hose clips (Chapter 1A or 1B) 
[] Radiator core or heater matrix leaking (Chapter 3) 

[] Expansion tank pressure cap faulty (Chapter 1A or 1B) 

O Coolant pump internal seal leaking (Chapter 3) 

L] Coolant pump gasket leaking (Chapter 3) 

[] Boiling due to overheating (Chapter 3) 

O Cylinder block core plug leaking (Chapter 2E) 


Internal coolant leakage 

[] Leaking cylinder head gasket (Chapter 2A, 2B, 2C or 2D) 
[] Cracked cylinder head or cylinder block (Chapter 2E) 
Corrosion 


[] Infrequent draining and flushing (Chapter 1A or 1B) 
|] Incorrect coolant mixture or inappropriate coolant type (see 
Weekly checks) 


Fuel leakage and/or fuel odour 

[] Damaged or corroded fuel tank, pipes or connections (Chapter 4A 
or 4B) 

O Evaporative emissions system fault — petrol models (Chapter 4C) 


Excessive noise or fumes from exhaust system 

[] Leaking exhaust system or manifold joints (Chapter 1A, 1B, 4A or 4B) 
[] Leaking, corroded or damaged silencers or pipe (Chapter 1A, 1B, 4A 
or 4B) 

[] Broken mountings causing body or suspension contact (Chap- 

ter 1A or 1B) 


[] Clutch disc linings excessively worn (Chapter 6) 
[] Clutch disc linings contaminated with oil or grease (Chapter 6) 
L] Faulty pressure plate or weak diaphragm spring (Chapter 6) 


Judder as clutch is engaged 


[] Clutch disc linings contaminated with oil or grease (Chapter 6) 

.] Clutch disc linings excessively worn (Chapter 6) 

[] Faulty or distorted pressure plate or diaphragm spring (Chapter 6). 

~] Worn or loose engine or transmission mountings (Chapter 2A, 2B, 2C 
or 2D) 

.] Clutch disc hub or transmission input shaft splines worn (Chap- 

ter 6) 


Noise when depressing or releasing clutch pedal 


Worn clutch release bearing (Chapter 6) 

Worn or dry clutch pedal bushes (Chapter 6) 

Worn or dry clutch master cylinder piston (Chapter 6) 
Faulty pressure plate assembly (Chapter 6) 

Pressure plate diaphragm spring broken (Chapter 6) 
Broken clutch disc cushioning springs (Chapter 6) 
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Manual transmission 


Noisy in neutral with engine running 

L] Lack of oil (Chapter 7A) 

C] Input shaft bearings worn (noise apparent with clutch pedal 
released, but not when depressed) (Chapter 7A)* 

C Clutch release bearing worn (noise apparent with clutch pedal 
depressed, possibly less when released) (Chapter 6) 


Noisy in one particular gear 
C Worn, damaged or chipped gear teeth (Chapter 7A)" 


Difficulty engaging gears 

[] Clutch fault (Chapter 6) 

C Worn or damaged gearchange cables (Chapter 7A) 
[] Lack of oil (Chapter 7A) 

O Worn synchroniser units (Chapter 7A)* 


Automatic transmission 


Jumps out of gear 


O Worn or damaged gearchange cables (Chapter 7A) 
O Worn synchroniser units (Chapter 7A)* 

C] Worn selector forks (Chapter 7A)* 

Vibration 


[] Lack of oil (Chapter 7A) 
O Worn bearings (Chapter 7A)* 


Lubricant leaks 


[] Leaking driveshaft or selector shaft oil seal (Chapter 7A) 
[] Leaking housing joint (Chapter 7A)* 
[] Leaking input shaft oil seal (Chapter 7A)* 


* Although the corrective action necessary to remedy the symptoms 
described is beyond the scope of the home mechanic, the above 
information should be helpful in isolating the cause of the condition, so 
that the owner can communicate clearly with a professional mechanic. 


Note: Due to the complexity of the automatic transmission, it is difficult 
for the home mechanic to properly diagnose and service this unit. For 
problems other than the following, the vehicle should be taken to a 
dealer service department or automatic transmission specialist. Do not 
be too hasty in removing the transmission if a fault is suspected, as 
most of the testing is carried out with the unit still fitted. Remember that, 
besides the sensors specific to the transmission, many of the engine 
management system sensors described in Chapter 4 are essential to 
the correct operation of the transmission. 


Fluid leakage 


O Automatic transmission fluid is usually brown in colour. Fluid leaks 
should not be confused with engine oil, which can easily be blown 
onto the transmission by airflow. 

[] To determine the source of a leak, first remove all built-up dirt and 
grime from the transmission housing and surrounding areas using 
a degreasing agent, or by steam-cleaning. Drive the vehicle at low 
speed, so airflow will not blow the leak far from its source. Raise 
and support the vehicle, and determine where the leak is coming 
from. The following are common areas of leakage: 

a) Fluid pan. 
b) Drain or filler plugs. 
c) Transmission-to-fluid cooler unions (Chapter 7B). 


Transmission fluid has burned smell 
C Transmission fluid level low (Chapter 7B) 


General gear selection problems 


C] Chapter 7B deals with checking the selector cable on automatic 
transmissions. The following are common problems which may be 
caused by a faulty cable or sensor: 


a) Engine starting in gears other than Park or Neutral. 

b) Indicator panel indicating a gear other than the one actually being 
used. 

c) Vehicle moves when in Park or Neutral. 

d) Poor gear shift quality or erratic gear changes. 


Transmission will not downshift (kickdown) with 
accelerator pedal fully depressed 


L] Low transmission fluid level (Chapter 7B) 

[] Engine management system fault (Chapter 4) 

O Faulty transmission sensor or wiring (Chapter 7B) 
C Faulty selector cable (Chapter 7B) 


Engine will not start in any gear, or starts in gears 
other than Park or Neutra A 

[] Faulty transmission sensor or wiring (Chapter 7B) 

C) Engine management system fault (Chapter 4) 

C) Faulty selector cable (Chapter 7B) 


Transmission slips, shifts roughly, is noisy, or has 
no drive in forward or reverse gears 


C Transmission fluid level low (Chapter 7B) 
C) Faulty transmission sensor or wiring (Chapter 7B) 
L] Engine management system fault (Chapter 4) 


Note: There are many probable causes for the above problems, but 
diagnosing and correcting them is considered beyond the scope of 
this manual. Having checked the fluid level and all the wiring as far as 
possible, a dealer or transmission specialist should be consulted if the 
problem persists. 


Differential and propshaft 


Vibration when accelerating or decelerating 


L] Worn universal joint (Chapter 8) 
L] Bent or distorted propeller shaft (Chapter 8) 


Low-pitched whining; increasing with roadspeed 
L] Worn differential (Chapter 8) 
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Braking system 


Note: Before assuming that a brake problem exists, make sure that the 
tyres are in good condition and correctly inflated, that the front wheel 
alignment is correct, and that the vehicle is not loaded with weight in 
an unequal manner. Apart from checking the condition of all pipe and 
hose connections, any faults occurring on the anti-lock braking system 
should be referred to a BMW dealer or specialist for diagnosis. 


Vehicle pulls to one side under braking 


Worn, defective, damaged or contaminated brake pads on one 
side (Chapter 1A, 1B or 9) 

Seized or partially-seized brake caliper piston (Chapter 1A, 1B or 9) 
A mixture of brake pad lining materials fitted between sides 
(Chapter 1A, 1B or 9) 

C) Brake caliper mounting bolts loose (Chapter 9) 

C Worn or damaged steering or suspension components (Chap- 

ter 1A, 1B or 10) 


Noise (grinding or high-pitched squeal) when 
port aieo] " ge , 


C) Brake pad friction lining material worn down to metal backing 
(Chapter 1A, 1B or 9) 

[] Excessive corrosion of brake disc (may be apparent after the 
vehicle has been standing for some time (Chapter 1A, 1B or 9) 
L] Foreign object (stone chipping, etc) trapped between brake disc 
and shield (Chapter 1A, 1B or 9) 


Excessive brake pedal travel 
[] Faulty master cylinder (Chapter 9) 


[] Airin hydraulic system (Chapter 1A, 1B, 6 or 9) 
[] Faulty vacuum servo unit (Chapter 9) 


Brake pedal feels spongy when depressed 

[C] Air in hydraulic system (Chapter 1A, 1B, 6 or 9) 

|] Deteriorated flexible rubber brake hoses (Chapter 1A, 1B or 9) 
[] Master cylinder mounting nuts loose (Chapter 9) 

C) Faulty master cylinder (Chapter 9) 


E. 


Excessive brake pedal effort required to stop 
vehicle 


Faulty vacuum servo unit (Chapter 9) 

Faulty vacuum pump - diesel models (Chapter 9) 
Disconnected, damaged or insecure brake servo vacuum hose 
(Chapter 9) 

Primary or secondary hydraulic circuit failure (Chapter 9) 
Seized brake caliper piston (Chapter 9) 

Brake pads incorrectly fitted (Chapter 9) 

Incorrect grade of brake pads fitted (Chapter 9) 

Brake pad linings contaminated (Chapter 1A, 1B or 9) 


Judder felt through brake pedal or steering wheel 
when braking 


Note: On models equipped with ABS, vibration may be felt through 
the brake pedal under heavy braking. This is a normal feature of ABS 
operation, and does not constitute a fault. 

C] Excessive run-out or distortion of discs (Chapter 1A, 1B or 9) 

[] Brake pad linings worn (Chapter 1A, 1B or 9) 

[] Brake caliper mounting bolts loose (Chapter 9) 

C] Wear in suspension or steering components or mountings 
(Chapter 1A, 1B or 10) 

C] Front wheels out of balance (see Weekly checks) 


Brakes binding 

Seized brake caliper piston (Chapter 9) 
Incorrectly-adjusted handbrake mechanism (Chapter 9) 
Faulty master cylinder (Chapter 9) 
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Rear wheels locking under normal braking 

[] Rear brake pad linings contaminated or damaged (Chapter 1A, 1B 
or 9) 

[] Rear brake discs warped (Chapter 1A, 1B or 9) 


Suspension and steering 


Note: Before diagnosing suspension or steering faults, be sure that the 
trouble is not due to incorrect tyre pressures, mixtures of tyre types, or 
binding brakes. 


Vehicle pulls to one side 


[] Defective tyre (see Weekly checks) 

[] Excessive wear in suspension or steering components (Chap- 
ter 1A, 1B or 10) 

C) Incorrect front wheel alignment (Chapter 10) 

[] Accident damage to steering or suspension components (Chap- 

ter 1A or 1B) 


Wheel wobble and vibration 


Front wheels out of balance (vibration felt mainly through the 
steering wheel) (see Weekly checks) 

Rear wheels out of balance (vibration felt throughout the vehicle) 
(see Weekly checks) 

Roadwheels damaged or distorted (see Weekly checks) 

Faulty or damaged tyre (see Weekly checks) 

Worn steering or suspension joints, bushes or components 
(Chapter 1A, 1B or 10) 

Wheel bolts loose (Chapter 1A or 1B) 
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Excessive pitching and/or rolling around corners, 
or during braking 


[] Defective shock absorbers (Chapter 1A, 1B or 10) 

[] Broken or weak spring and/or suspension component (Chap- 

ter 1A, 1B or 10) 

CI Worn or damaged anti-roll bar or mountings (Chapter 1A, 1B or 10) 


Wandering or general instability 


Incorrect front wheel alignment (Chapter 10) 

.] Worn steering or suspension joints, bushes or components 
(Chapter 1A, 1B or 10) 

Roadwheels out of balance (see Weekly checks) 

Faulty or damaged tyre (see Weekly checks) 

Wheel bolts loose 

[] Defective shock absorbers (Chapter 1A, 1B or 10) 


Excessively-stiff steering 

|] Seized steering linkage balljoint or suspension balljoint (Chap- 

ter 1A, 1B or 10) 

L] Broken or incorrectly-adjusted auxiliary drivebelt (Chapter 1A or 1B) 
|] Incorrect front wheel alignment (Chapter 10) 

[] Steering rack damaged (Chapter 10) 
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Suspension and steering (continued) 


Excessive play in steering 


C Worn steering column/intermediate shaft joints (Chapter 10) 
[] Worn track rod balljoints (Chapter 1A, 1B or 10) 
LI Worn steering rack (Chapter 10) 


[] Worn steering or suspension joints, bushes or components 
(Chapter 1A, 1B or 10) 


Lack of power assistance 


Broken or incorrectly-adjusted auxiliary drivebelt (Chapter 1A or 1B) 
Incorrect power steering fluid level (see Weekly checks) 
Restriction in power steering fluid hoses (Chapter 1A or 1B) 

Faulty power steering pump (Chapter 10) 

Faulty steering rack (Chapter 10) 


Tyre wear excessive 


Tyres worn on inside or outside edges 


C Tyres under-inflated (wear on both edges) (see Weekly checks) 
[] Incorrect camber or castor angles (wear on one edge only) 
(Chapter 10) 
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Electrical system 
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Worn steering or suspension joints, bushes or components 
(Chapter 1A, 1B or 10) 

Excessively-hard cornering or braking 

C] Accident damage 

Tyre treads exhibit feathered edges 


L] Incorrect toe-setting (Chapter 10) 


Tyres worn in centre of tread 
L] Tyres over-inflated (see Weekly checks) 


Tyres worn on inside and outside edges 
[] Tyres under-inflated (see Weekly checks) 


Tyres worn unevenly 

[] Tyres/wheels out of balance (see Weekly checks) 
[] Excessive wheel or tyre run-out 

C] Worn shock absorbers (Chapter 1A, 1B or 10) 

[] Faulty tyre (see Weekly checks) 


Note: For problems associated with the starting system, refer to the | | Faulty relay (Chapter 12) 


faults listed under 'Engine' earlier in this Section. 


Battery will not hold a charge for more than a few 
days 

Battery defective internally (Chapter 5A) 

Battery terminal connections loose or corroded (see Weekly 
checks) 

Auxiliary drivebelt worn or incorrectly adjusted (Chapter 1A or 1B) 
Alternator not charging at correct output (Chapter 5A) 

Alternator or voltage regulator faulty (Chapter 5A) 

CO Short-circuit causing continual battery drain (Chapter 5A or 12) 

I 


itane chere warning fht remains 
illuminated with engine running 


C] Auxiliary drivebelt broken, worn, or incorrectly adjusted (Chap- 
ter 1A or 1B) 

[] Internal fault in alternator or voltage regulator (Chapter 5A) 

[] Broken, disconnected, or loose wiring in charging circuit (Chap- 
ter 5A or 12) 


Ignition/no-charge warning light fails to come on 


[] Broken, disconnected, or loose wiring in warning light circuit 
(Chapter 5A or 12) 
[] Alternator faulty (Chapter 5A) 


Lights inoperative 


[] Bulb blown (Chapter 12) 
[] Corrosion of bulb or bulbholder contacts (Chapter 12) 
C Blown fuse (Chapter 12) 
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[] Broken, loose, or disconnected wiring (Chapter 12) 
C Faulty switch (Chapter 12) 


Instrument readings inaccurate or erratic 


Fuel or temperature gauges give no reading 
C] Faulty gauge sender unit (Chapter 3, 4A or 4B) 
C Wiring open-circuit (Chapter 12) 

CO Faulty instrument cluster (Chapter 12) 


Fuel or temperature gauges give continuous maximum 
reading 


[] Faulty gauge sender unit (Chapter 3, 4A or 4B) 
O Wiring short-circuit (Chapter 12) 
O Faulty instrument cluster (Chapter 12) 


Horn inoperative, or unsatisfactory in operation 


Horn operates all the time 
[] Horn push either earthed or stuck down (Chapter 12) 
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|_| Horn cable-to-horn push earthed (Chapter 12) 
orn fails to operate 


Blown fuse (Chapter 12) 
Cable or connections loose, broken or disconnected (Chapter 12) 
Faulty horn (Chapter 12) 


Horn emits intermittent or unsatisfactory sound 
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Horn mountings loose (Chapter 12) 
Faulty horn (Chapter 12) 


Electrical system (continued) 


Windscreen wipers inoperative, or unsatisfactory 
in operation 


Wipers fail to operate, or operate very slowly 


C Wiper blades stuck to screen, or linkage seized or binding 
(Chapter 12) 

[] Blown fuse (Chapter 12) 

| Battery discharged (Chapter 5A) 

[] Cable or connections loose, broken or disconnected (Chapter 12) 


.] Faulty wiper motor (Chapter 12) 


Wiper blades sweep over too large or too small an area of 

the glass 

|] Wiper blades incorrectly fitted, or wrong size used (see Weekly 
checks) 

[.] Wiper arms incorrectly positioned on spindles (Chapter 12) 

[] Excessive wear of wiper linkage (Chapter 12) 

[] Wiper motor or linkage mountings loose or insecure (Chapter 12) 


Wiper blades fail to clean the glass effectively 


[] Wiper blade rubbers dirty, worn or perished (see Weekly checks) 
C] Wiper blades incorrectly fitted, or wrong size used (see Weekly 
checks) 

[.] Wiper arm tension springs broken, or arm pivots seized (Chap- 

ter 12) 

[] Insufficient windscreen washer additive to adequately remove road 
film (see Weekly checks) 


Windscreen washers aoe or 
unsatisfactory in operation 


One or more washer jets inoperative 


C] Blocked washer jet 

C] Disconnected, kinked or restricted fluid hose (Chapter 12) 

[] Insufficient fluid in washer reservoir (see Weekly checks) 
Washer pump fails to operate 

[] Broken or disconnected wiring or connections (Chapter 12) 

[] Blown fuse (Chapter 12) 

[] Faulty washer switch (Chapter 12) 

{| Faulty washer pump (Chapter 12) 

Washer pump runs for some time before fluid is emitted 
from jets 


C Faulty one-way valve in fluid supply hose (Chapter 12) 
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Electric windows inoperative, or unsatisfactory in 
operation 


Window glass will only move in one direction 
L] Faulty switch (Chapter 12) 
Window glass slow to move 


C| Battery discharged (Chapter 5A) 

[] Regulator seized or damaged, or in need of lubrication (Chap- 
ter 11) 

Door internal components or trim fouling regulator (Chapter 11) 
Faulty motor (Chapter 11) 


Window glass fails to move 


[] Blown fuse (Chapter 12) 
Faulty relay (Chapter 12) 
Broken or disconnected wiring or connections (Chapter 12) 
Faulty motor (Chapter 11) 
C] Faulty control module (Chapter 11) 


Central locking system inoperative, or 
unsatisfactory in operation 


Complete system failure 


C] Remote handset battery discharged, where applicable 

[] Blown fuse (Chapter 12) 

|_| Defective control module (Chapter 12) 

L] Broken or disconnected wiring or connections (Chapter 12) 
.] Faulty motor (Chapter 11) 


Latch locks but will not unlock, or unlocks but will not lock 


L] Remote handset battery discharged, where applicable 

Faulty master switch (Chapter 12) 

Broken or disconnected latch operating rods or levers (Chap- 
ter 11) 

|] Faulty control module (Chapter 12) 

[] Faulty motor (Chapter 11) 


One solenoid/motor fails to operate 


[] Broken or disconnected wiring or connections (Chapter 12) 

|] Faulty operating assembly (Chapter 11) 

[] Broken, binding or disconnected latch operating rods or levers 
(Chapter 11) 

L] Fault in door latch (Chapter 11) 
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Note: References throughout this index are in the form "Chapter number" * “Page number”. So, for example, 2C°15 refers to page 15 of Chapter 2C. 
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A-pillar trim — 11°21 
Accelerator pedal — 4A*3, 4Be4 
position sensor - 4A*9, 4Be11 
Accessory shops - REF*7 
Accumulator (ABS) - 9915 
Acknowledgements — 0*4 
Active steering control unit - 10¢17 
Adaptive headlight control unit — 12°11 
Aerial - 12°19 
Air conditioning system — 3¢13 
control panel illumination — 12°10 
control unit - 3¢9 
switch — 12¢6 
Air filter - 1A*11, 1Be11, 4A*2, 4Be3 
Air pressure differential sensor — 4A*9 
Air temperature sensor — 4A*9, 4B*12 
Airbags — 0*5, 12°19, 12°20 
control unit — 12921 
Airflow control flaps and motor — 3*16 
Airflow sensor - 4A*9, 4B*12 
Alarm system - 12*19 
Alternator — 5A*5, 5A*6 
Amplifier - 12918 
Antifreeze — 0*12, 0°17, 1A*9, 1A*16, 1B*9, 
1B*18 
Anti-lock braking system (ABS) - 9¢15 
Anti-roll bar — 10*9, 10912 
Asbestos - 0*5 
Audio unit - 12¢17 
Automatic transmission — 7B*1 et seq 
fault finding - REF*20 
fluid - 0°17, 7Be5 
shift paddies — 12*6 
Auxiliary drivebelts - 1A*13, 1B*14 
Auxiliary heater element — 3°15 


B-pillar 
airbag system sensors - 12*21 
trim — 11921 
Badges - 11°17 
Balancer shafts — 2A*18, 2Ce15, 2De14 
Battery — 0*5, 0*15, 1A*9, 1B*9, 5A*2, 5A*3 
remote control — 1A*6, 1B*6 
Big-end bearings - 2E*«13 


clutch — 6*5 

fuel system - 4Be4 

power steering system - 10°17 
Blower motor — 3*12 

resistor - 3°13 

Switch - 12«6 
BMW 3-Series manual - 0*4 
Body electrical system - 12*1 et seq 


Bodywork and fittings - 11*1 et seq 
corrosion — REFe15, 1A*9, 1Be9 
Bonnet - 11¢5 
lock - 1197 
release cable - 11*5 
Boost pressure sensor - 4B*13, 4Be14 
Boot lid — 11*13 
locks — 11*13, 11915 
release switch — 12*6 
Braking system — 1A*10, 1B*11, 9*1 et seq, 
REF*12, REF*13, REFe14 
discs — 1A9*8, 1B*8, 1B*9, 9*8, 9*9 
fault finding - REF*21 
fluid - 0°12, 0*17, 1A*13, 1Be14 
pads — 1A*8, 1B*8, 1B*9, 9*4, 9e7 
Bulbs - 12*7, 12*10 
Bumpers - 113, 11*4 
Burning — 0*5 
Buying spare parts - REF*7 


C 


C-pillar trim — 11°21 
Cables 
bonnet release — 1195 
gear selector — 7B*3 
handbrake — 9.13 
Calipers - 9*9, 9¢10 
Camber arm — 10°11 
Camshafts — 2A*12, 2B*10, 2C*7, 2De7 
cover - 2C*5, 2De5 
position sensors — 4A*9, 4Be15 
timing control - 2B«4 
Carpets - 1192, 11°23 
Catalytic converter — 4C*3, 4C*5 
CD autochanger - 12*18 
Central locking - 11°15 
Switch — 12¢5 
Centre console - 11°24 
Charcoal canister — 4C*2 
Charging system - 5A*4 
Clutch — 6*1 et seq 
fault finding - REFe19 
fluid - 0°12, 0°17 
pedal position switch — 126 
Coil - 5Be2 
Compression test — 2A*4, 2Be4, 2C*4, 2De4 
Compressor - 3*15 
Condenser - 3*15 
Condition Based Service (CBS) indicator — 
1A98, 1B*8 
Connecting rods - 2E*7, 2Ee11, 2E*16 
Console — 11°24 
Control arm — 10¢8, 10¢11 
Conversion factors — REF*6 
Coolant - 0°12, 0°17, 1A*9, 1A*14, 1B*9, 
1B*17 
level switch — 3*7 


pump - 3*7 
temperature sensor — 3*6 
Cooling, heating and ventilation systems — 
3*1 et seq 
fault finding - REFe19 
Corrosion — 1A*9, 1B*9 
Courtesy lights - 12°10 
switches — 12¢6 
Crankcase — 2E*10 
emission control - 4C*1, 4C«2, 4C*3 
pressure limiting valve — 4C*3 
Crankshaft — 2E*9, 2Ee12, 2Ee14 
oil seals - 2A*19, 2A*20, 2B*18, 2C*16, 
2De14 
position sensor - 4A*9 
pulley - 2A*7, 2C*6, 2D*6 
sensor — 4B*11 
vibration damper — 2A*7, 2B*8, 2C*6, 
2D*6 
Cruise control system - 12*19 
Crushing - 0*5 
Cup holders - 11*23 
Curtain airbags — 12*21 
Cylinder block - 2E«10 
Cylinder head — 2A*15, 2B*14, 2C*9, 2De9, 
2E*5, 2E*6, 2E*7 
cover — 2A95, 2B*6 


D 


D-pillar trim — 11°22 
Dents - 11*2 
Depressurisation (fuel injection system) - 
4A*4 
Diesel engine in-car repair procedures 
M47T2 and M57T2 - 2C*1 et seq 
N47 and N57 - 2D*1 et seq 
Diesel fault diagnosis - REFe17 
Diesel injection equipment — 0*5 
Diesel preheating system - 5A*7 
Differential - 8*3 
fault finding - REFe20 
oil - 0*17, 8*7 
oil seals — 8*3 
Dimensions — REF*1 
Dipped beam - 12*7 
Direction indicators — 1298, 12°11 
Discs — 1A*8, 1B*8, 1B*9, 998, 9e9 
Doors - 11*7, REF*13 
handles - 11°98 
inner trim panel — 1197 
locks — 11*8, 11°15 
sensors (airbag system) - 12¢21 
windows — 11*11, 11°15 
Drivebelts — 1A*13, 1B«14 
Driveplate — 2B*19, 2C*«17, 2De15 
Driveshaft - 8*4, REF*«14 
flange oil seal - 8e3 
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Drivetrain - 1A*10, 1B*11 
DTC switch - 12¢5 
Dynamic stability control (DSC) — 10°18 


Earth fault - 12*3 
Eccentric shaft - 2A*11, 2B*13 
position sensor - 2A*12 
Electric shock — 0*5 
Electric windows — 5A*4, 11*15 
switches — 12*5 
Electrical equipment - 0°13, 1A*9, 1B*9, 
REF*13 
fault finding —- 12*2, REFe22, REF*23 
Electronic control module (ECM) 
ABS - 9*15 
central locking — 11°15 
fuel system - 4A*7, 4Be12 
parking distance control (PDC) — 12¢21 
windows — 11°15 
Electronic Diesel Control (EDC) system 
components —- 4B*11 
Emission control systems — 4C*1 et seq, 
REFe15 
Engine fault finding - REFe17, REFe18 
Engine in-car repair procedures 
4-cylinder petrol — 2A*1 et seq 
6-cylinder petrol — 2B*1 et seq 
M47T2 and M57T2 diesel — 2C*1 et seq 
N47 and N57 diesel — 2D*1 et seq 
Engine oil — 0*11, 0°17, 1A«6, 1A*6, 1B*6 
Engine overhaul procedures — 2E*1 et seq 
Engine start switch — 12¢4 
Environmental considerations — REF*8 
Evaporative emission control — 4C«2 
Evaporator - 3*13 
temperature sensor - 3°15 
Exhaust emission control — 4C#1, 4C*2, 
4C*3 
Exhaust gas recirculation system — 4Ce2, 
4C*4 
cooler — 4C*e4, 4Ce5 
solenoid — 4C*4 
valve - 4C«4 
Exhaust manifold — 4A*10, 4B«19 
Exhaust specialists - REFe7 
Exhaust system — 1A*10, 1B*10, 4A*11, 
4B*20, REF*14, REF*15 
Expansion valve - 3*14 


F 


Facia panel - 11°26 
switch cluster — 1296 
Fan - 3*5 


Fault finding — REF*16 et seq 
automatic transmission — REF*e20 
braking system — REFe21 
clutch - REFe19 
cooling system - REF*19 
differential and propshaft - REF*20 
electrical system - 1292, REFe22, REFe23 
engine — REFe17, REF*18 
fuel and exhaust systems - REFe19 
manual transmission - REFe20 
suspension and steering - REFe21, 

REF*22 

Filler flap lock - 11°15 

Filling — 11*3 

Filter 
air - 1A*11, 1Be11, 4A*2, 1A«14 
fuel - 1Be13, 1A*6 
oil - 1B*6 
particulate — 4Ce2, 4C*3 
pollen — 1A*8, 1B*8 

Final drive oil — 0*17, 8*7 

Final drive, driveshafts and propeller 
shaft — 8*1 et seq 

Fire - 0*5 

Fixed window - 11*12 

Fluids — 0°17 
leaks — 1A*9, 1Be9 

Flywheel - 2B*18, 2C*17, 2De15 
pilot bearing - 2Be19, 2C*18, 2De16 

Foglight — 12*8, 12°11 

Followers - 2A*12, 2B*10, 2C*7, 2De7 

Footwell 
light - 12°10 
side trim panel — 11°24 

Fuel and exhaust systems - diesel 
engines - 4B*1 et seq 

Fuel and exhaust systems - petrol 
models — 4A*1 et seq 
fault finding - REFe19 

Fuel economy — REF*2 et seq 

Fuel filler flap lock - 11°15 

Fuel filter — 1A*14, 1B*13 

Fuel injection pump - 4B*6 

Fuel injection system — 4A*3, 4A*5, 4A*7, 
4Be4, 4Be6, REFe15 

Fuel injectors — 4A*7, 4A¢8, 4Be9 

Fuel level sensors — 4A*4, 4Be5 

Fuel pressure 
regulator — 4Be14 
sensor — 4Be14 

Fuel pump - 4A*4, 4B*5, 4Be6 
control unit - 4Be6 

Fuel rail - 4A*7, 4A*8 

Fuel tank — 4A*2, 4Be3 

Fume or gas intoxication - 0*5 

Fuses - 12*3 


G 


Gaiters 
driveshaft - 8*4 
steering rack — 10°17 
Garages - REF*7 
Gas recirculation system — 4Ce2, 4Ce4 
Gashes - 1192 
Gaskets — REF*8 
Gear lever - 7A*3 
Gear selector — 7B*3 
shaft oil seal - 7Ae4 
General engine overhaul procedures — 
2E*1 et seq 
General repair procedures — REF*8 
Glovebox - 11*23 
illumination light bulb — 12*10 
Glow plugs - 5A*8 
Grab handles - 11*24 


H 


Halogen headlights — 12*7 
Handbrake — 1A98, 1B*8, 1B*9, 9*12, 9*13, 
REF*12 
warning light switch — 126 
Handles 
doors - 1198 
grab - 11°24 
Hazard warning switch - 12.5 
Head airbags - 12°21 
Headlights — 1297, 12¢11 
adaptive headlight control unit — 12*11 
beam alignment - 12°12 
washer system - 12°16 
Headlining — 11°23 
Heated front seats — 12°19 
Heated rear window switch — 12*6 
Heater - 3*9 
auxiliary — 3°15 
blower motor — 3*12, 3*«13 
blower switch — 12*6 
control panel illumination — 12°10 
control unit — 3e9 
matrix — 3¢12 
Heating and ventilation systems — 
3*1 et seq 
Height sensor — 10°18, 12°13 
High-level stop-light — 12*9, 12°12 
Hinge lubrication — 1A*10, 1Be10 
Horn(s) - 12*13 
Hoses - 3*2, 9*3 
leaks — 1A*9, 1B*9 
HT coil - 5B*2 
Hubs - 10*4, 1099, 10°11 
Hydraulic unit (ABS) - 9°15 
Hydrofluoric acid — 0*5 
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Identification numbers - REFe7 
Identifying leaks — 0*9 
iDrive — 1A*9, 1B*9 
controller — 126 
Ignition switch — 12«4 
Ignition systems — 5Be1 et seg 
Impact sensors (airbag system) — 12*21 
Indicators - 12*8, 12¢11 
Injectors — 4A*7, 4A*8, 4Be9 
Input shaft oil seal — 7A*3 
Instruments — 1A*9, 1B*9, 12°13 
lights - 12°10 
Intake air temperature sensor — 4A*9, 
4B*12 
Intake manifold — 4A*9, 4Be18 
Intercooler - 4Be17 
Interior lights — 12°10 
light switches — 126 
Interior trim — 11°21 
Introduction — 0*4 


J 


Jacking and vehicle support - REFe9 
Joint mating faces — REF*8 
Jump starting — 0*7 


K 


Knock sensor - 5B*3 


L 


Leakdown test - 2C*4, 2De4 
Leaks - 0*9, 1A*9, 9 
Light units — 12¢11 
Switch - 12*5 
Locknuts, locktabs and washers - REF*8 
Locks 
bonnet - 1197 
boot lid — 11°13, 11°15 
doors — 1198, 11°15 
fuel filler flap - 11°15 
glovebox - 11°23 
lubrication — 1A*10, #10 
rear window — 11°14 
steering column — 10*14 
tailgate - 11°13, 11°15 
Loudspeakers — 12°18 
Lubricants and fluids — 0°17 
Luggage compartment 
light - 12*10 
trim panel — 11°22 


Main beam - 12*7 
Main bearings - 2E*13 


Manifolds — 4A*9, 4Be18 
Manual gearbox - 7A*1 et seq 
fault finding - REFe20 
oil - 0°17, 7A*2 
Mass airflow sensor — 4A*9, 4B*12 
Master cylinder 
brake - 9°10 
clutch — 6«4 
Matrix - 3*12 
Mirrors — 11°15, REF*12 
Switches — 1296 
Modulator (ABS) - 9*15 
MOT test checks - REFe12 et seq 
Motor factors - REFe7 
Mountings — 2B*19, 2C*18, 2De16 


N 


Number plate light — 12°9, 12°12 


O 


Oil 
differential - 0°17, 897 
engine — 0*11, 0°17, 1B«6 
final drive - 0°17, 8*7 
manual gearbox — 0°17, 7A*2 
Oil condition switch - 2B*20 
Oil cooler - 2C*15, 2D*14 
Oil filter - 1A*6, 1B*6 
Oil level switches — 2A*20, 2B*20, 2C*20, 
2De17 
Oil pressure switches — 2A*20, 2Be20, 
2C*20, 2D*17 
Oil pump - 2A*18, 2B*17, 2C*14, 2D*13 
Oil seals — 2A*19, 2B*18, 2C*16, 2D*14, 
7A*3, 7B*3, 8*3, REF«8 
Oil service — 1A*6, 1B*6 
Oil temperature switch — 2B*20 
Open circuit — 12*2 
Output flange oil seal — 7A*4, 7Be4 
Oxygen sensor(s) - 4C*3 


P 


Pads - 1A*8, 1B*8, 1Be9, 9e4, 9«7 
Parcel shelf - 11°24 
Parking distance control (PDC) — 12°21 
Particulate filter - 4C*2, 4C«3 
Parts - REF*7 
Pedals 
brake - 9.11 
clutch — 6*6 
clutch position switch — 12*6 
throttle - 4A«3, 4Be4 
throttle position sensor — 4A*9, 4Be11 
Petrol engine in-car repair procedures 
4-cylinder — 2A*1 et seq 
6-cylinder — 2B*1 et seq 


Pilot bearing - 2B*19, 2C*18, 2De16 
Pipes - 9*3 
Piston rings - 2Ee14 
Pistons - 2E*7, 2Ee11, 2E*16 
Plastic components - 11*3 
Poisonous or irritant substances — 0*5 
Pollen filter — 1A*8, 1Be8 
Positioning motor — 2A*10, 2Be14 
Power steering 

fluid — 0°13, 0°17 

pump — 10°16 
Preheating system - 5A*7 

control/relay unit - 5A*8 
Priming fuel system — 4A*4, 4Be4 
Propeller shaft — 8*5 

flange oil seal — 8*3 

rubber coupling — 8*6 

support bearing - 8*7 

universal joints — 8¢7 
Purge valve - 4Ce2 


R 


Radiator — 1A*16, 1B°17, 3*3 
airflow control flaps and motor - 3°16 
outlet thermostatic switch — 3*6 
Radio aerial - 12°19 
Rain sensor - 12*13 
Rear lights — 12*8, 12*9, 12«11, 12*12 
Rear window - 11*16 
washer jets — 12*17 
wiper motor — 12°15 
lock - 11°14 
switch — 12°6 
Receiver/drier — 3°14 
Regulator (door windows) - 11°11 
Reinforcement frame — 2A*17 
Relays - 12*3 
pre/post-heating system — 5A*8 
Release bearing and lever — 6*3 
Reluctor rings (ABS) - 9*16 
Remote control battery — 1A*6, 1B*6 
Repair procedures — REF*8 
Respraying — 11*3 
Reversing light switch — 7A*5 
Ride height sensor — 10°18 
Road test - 1A*10, 1B*11 
Roadside repairs — 0*6 et seq 
Rocker arms - 2C*7, 2D*7 
Routine maintenance — bodywork and 
underframe — 11*1 
Routine maintenance — upholstery and 
carpets - 112 
Routine maintenance and servicing - 
diesel models — 1B*1 et seg 
Routine maintenance and servicing - 
petrol models — 1A*1 et seq 
Rust holes - 11*2 
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S 


Safety first! — 0*5, 0*12, 0°13 
Scalding - 0*5 
Scratches - 1192 
Screenwasher fluid — 0°16 
Screw threads and fastenings - REF*8 
Seat belts - 1A*9, 1B*9, 11*19 
Seats - 11°17, 12°19 
Service interval display (CBS) - 1A*8, 1B*8 
Servicing - diesel models — 1B*1 et seq 
Servicing - petrol models — 1A*1 et seq 
Servo unit - 9°12 
Shift paddies - 12*6 
Shock absorbers - 1A*10, 1B*10, 10*10, 
REF*13, REF*14 
Shoes (handbrake) - 1A*8, 1B*9, 9°13 
Short circuit — 12*3 
Side airbags - 12°21 
Side fixed window — 11°12 
Sidelight — 12¢7 
Slave cylinder (clutch) - 6*4 
Spare parts - REF*7 
Spark plugs - 1A*12 
Spoiler - 11*17 
Springs - 10°10, REFe14 
Sprockets - 2A*10 
Start switch - 12«4 
Starting and charging systems - 
5A*1 et seq 
Start-up after overhaul - 2E*16 
Steering — 1A*10, 1B*10, 1B*11, REF*13, 
REF*14 
angle sensor - 10°18 
angles — 10*18 
column — 10°13, REF*12 
column intermediate shaft — 10¢14 
column lock - 10¢14 
column switch module — 12¢4 
control unit — 10°17 
rack assembly — 10°15 
rack rubber gaiters — 10°17 
wheel — 10*13, REF*12 
wheel switches — 12*6 
Stop-light — 1299, 12°12 
Switch - 4B*12, 9¢14 
Struts 
boot lid — 11*13 
suspension — 1A*10, 1B*10, 10°11, 1095, 
10*8 
tailgate — 11°13 
Subframe - 2A*17 
Sump - 2A*17, 2B*15, 2C*12, 2De11 
Sunlight sensor - 3915 
Sunroof - 5A*4, 11*17 
switch — 12¢6 
Sunvisors - 11°24 
Suspension and steering — 1A*10, 1B*10, 
1B*11, 10*1 et seg, REF*13, REFe14 


fault finding - REFe21, REFe22 
height sensor — 12°13 
Switches - 12*4 
coolant level — 3e7 
coolant temperature — 3*6 
heated seat - 12°19 
illumination — 12¢10 
oil condition - 2B*20 
oil level — 2A«20, 2Be20, 2C*20, 2D*17 
oil pressure — 2A*20, 2B*20, 2C*20, 
2De17 
oil temperature - 2Be20 
radiator outlet thermostatic - 396 
reversing light — 7A*5 
stop-light — 4B«12, 9«14 
washer reservoir level - 12°17 


T 


Tailgate - 11°13 
glass - 11*16 
locks - 11*13, 11°15 
release switch — 1296 
switch — 12*6 
washer jets — 12*17 
wiper motor - 12¢15 
Tappets - 2A*12, 2B*10, 2C*7, 2D*7 
Temperature sensor - 3*6, 3°15, 4A*9, 
4B*12 
Tension strut - 10*8 
Tensioner — 2A*10 
Thermostat - 3¢4 
Thermostatic switch — 3*6 
Throttle body - 4A*6 
Throttle pedal — 4A*3, 4Be4 
position sensor — 4A*9, 4Be11 
Timing chains — 2A*7, 2A*10, 2Be8, 2C*18, 
2D*17, 2E*8 
Timing settings - 2C«4, 2De4 
Toe arm - 10*12 
Tools and working facilities - REF*8, 
REF*10 et seq 
Top Dead Centre (TDC) for No 1 piston 
location — 2A«4, 2Be4 
Torque converter seal — 7B*3 
Towing - 0*8 
Track rod — 10*17, 10*18 
Traction strut — 10*11 
Trailing arm — 10°11 
Trim panels — 11°7, 11°17 
Turbocharger - 4B*15, 4B*16, 4Be17 
boost pressure sensor - 4B*13, 4Be14 
Tyres - 1A*9, 1B*9, REF*15 
check system - 1A*9, 1B*9 
condition and pressure — 0*14 
pressures — 0°17 
run flat indicator system — 12°13 
specialists - REFe7 


U 


Ultrasonic sensors Parking distance 
control (PDC) - 12922 

Underbonnet check points — 0¢10, 0*11 

Underpanels - 11*17 

Upholstery — 11*2 


V 


Vacuum pump - 2D*13, 9°16 

Vacuum servo unit — 9*12 

Valve timing settings — 2C*4, 2De4 

Valves - 2E*6 

Valvetronic — 2B*13 

Vanity lights — 12*11 

Vanos - 2B*4, 2Be9 

Variable valve gear — 2A*10, 2B*4, 2Be9 

Vehicle check — 1A*9, 1B*9 

Vehicle identification numbers — REF*7, 
REFe13 

Vehicle support - REF*9 

Ventilation systems — 3*1 et seq 

Vibration damper — 2A*7, 2B*8, 2C*6, 2D*6 

Viscous coupling - 3*5 


W 


Warning lights — 12°10 
Wash/wipe system — 1A*9, 1B*9, 12«16 
control module — 12°17 
jets - 12°17 
pumps - 12*17 
reservoir — 12°16 
reservoir level switch — 12°17 
Weekly checks — 0*10 et seq 
Weights — REF*1 
Wheels — REFe15 
alignment — 10°18 
bearings — 10*4, 10*9, REFe14 
changing - 0*8 
Wheel arch liners — 11°17 
Wheel sensor (ABS) - 9*15, 9°16 
Windows - 5A*4, 11*16 
doors - 11*11 
switches — 12«5 
Windscreen — 11*16, REF*12 
washer system — 12*16 
wiper motor — 12*14 
Wiper arm - 12°14 
Wiper blades — 0*16 
Wiper motor - 12¢14 
Wiring diagrams — 12*22 et seq 
Working facilities - REFe11 


X 


Xenon headlights — 12*7 
control unit — 1211 
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Preserving Our Motoring Heritage 


« 

The Model J Duesenberg 
Derham Tourster. 

Only eight of these 
magnificent cars were 
ever built — this is the 
only example to be found 
outside the United States 
of America 


Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor 
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring 
heritage, from elegant reminders of bygone days, such as the superb Model J Duesenberg to curiosities like the 
bug-eyed BMW Isetta. There are also many old friends and flames. Perhaps you remember the 1959 Ford 
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars 
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph. 


A Perfect Day Out 


Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of 
Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring 
Mum and Dad, but above all bring your camera to capture those golden memories for ever. You will also find 

an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most 

extensive transport book shops in Britain. The Pit Stop Cafe serves everything from a cup of tea to 
wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful 
rural surroundings of Somerset. 


John Haynes O.B.E., 


Founder and Graham Hill's Lola 


Chairman of the Cosworth Formula 1 


museum at the wheel M "ne car next to a 1934 
of a Haynes Light 12. 5 M eS Riley Sports. 


... SPARKFORD J/j 


The Museum is situated on the A359 Yeovil to Frome road at Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and 
25 minutes drive from the M5 intersection at Taunton. 
Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day 
Special rates available for schools, coach parties and outings Charitable Trust No. 292048 


SEE HAYNES, SEE HOW 


Written from hands-on experience gained from the complete strip-down and 
rebuild of several BMW 3-Series vehicles in our Project Workshop, this manual 
can help you understand, care for and repair your BMW. We do it ourselves 
to help you do-it-yourself, and whatever your mechanical ability, the practical 
step-by-step explanations, linked to over 900 photos, will help you get the 
job done right. Regular servicing and maintenance of your BMW can help 
maintain its resale value, save you money, and make it safer to drive. 


HAYNES MANUALS EXPLAIN BEST - SEE HAYNES, SEE HOW 
| Liz ECT uu | | .— 


*The most useful tool... is 
a Haynes Manual" 
Land Rover Monthly 


“its the paper 
equivalent of talking 
to a mate who's happy 
to help... a great way 
for owners to save 
cash by tackling jobs 
themselves..." 

Auto Express 


*...knowledge is power, 
and that knowledge is in 
your workshop manual..." 
Practical Classics 


Maintenance Simple weekly checks to keep you on the road 


Servicing /ncludes service interval display resetting procedure 
Fault finding Pinpoint specific problems easily 


*...Haynes manuals are 
legendary..." Daily Mirror 


The MoT Step-by -step test checks __ |  . *..Haynes are the 
Fuel saving Expert advice on maximising mpg daddies when it 

^ —— ——— : comes to automotive 
Electrics Easy-to-read wiring diagrams manuals..." 
Haynes tips Valuable short cuts make many tasks easier Classic Car Weekly 


www.haynes.com 


